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BURGLAR ALARM FOR SAFES. 


FREDERICK A. DRAPER. 


Il. Electrical Instruments and Circuits. 


As mentioned,in the previous chapter, the electrical 
arrangement consists of two closed circuits of suffici- 
ently differentstrength so that short circuitsortreaks, 
whether intentional or otherwise, will operate either 
one or the other or both relays. This is accomplished 
by inserting resistance coils in the circuit. These are 
shown in the“illustration of circuits as R!, which may 
be 50 ohms, and R2, which may be 150 ohms resist- 
ance. 


with the contents, amounting to several hundreds of 
dollars. 

An alarm station with only one attendant, unless se- 
curely protected, could be similarly ‘‘ captured ’’ and 
the whole system made useless. Where only one at- 
tendant is possible, however, he should be located in a 
room where he cannot be reached without being alarmed 
in time to be ready for emergencies and have an oppor- 
tunity to give a signal over atelephone line which can- 





Fie. 6. 


To further illustrate the subject, assume that ar- 
rangements are made with a near-by fire station for 
placing the alarm instruments therein, and from 
which the response to an alarm will be made. Suchan 
arrangement is a good one, as even in small towns two 
or three men are always present, except when called 
away by a fire, and at such times so many people are 
passing on the main streets that a robbery requiring 
the use of explosives would hardly be attempted. The 
reason for having the alarm station located where 
there are always several men present is to prevent 
robberies such as one occurring in a large Massachu- 
setts town near Boston. In the case mentioned, a band 
of seven or eight robbers captured singly the two night 
police officers, locked them up in the town jail, and 
then blew open the safe of a bank and disappeared 


not be cut, or otherwise bring ample assistance to the 
premises being guarded. He should also make a thor- 
ough test of all parts of the alarm system early every 
evening, and again on that part necessary to signal 
others before retiring. 

At the alarm station are located the batteries, relays, 
resistance coils, signal bell and coatinuous ringing 
alarm bell. At the protected premises there is a signal 
bell and strap key for sending and receiving signals at 
the opening and closing hours. These also permit of 
signals during the daytime, if desired, by arranging 
the circuits so they may be closed by a switch. 

The installing of the alarm station will first be de- 
scribed. A double balance relay, Fig. 6, is necessary. 
The circuits pass through both sets of coils. One side 
is adjusted at the highest tension so that any reduction 
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of current will release the armature. The other side 
is adjusted just beyond where the strength of the cur- 
rent will pull down the armature, so that any increase 
in current will move it. 





Fig. 7. 


From the open sides of the relay, wires are run to an 
automatic drop, Fig. 7. which operates whenever either 
armature of the relay is thrown, and causes a bell to 
ring continuously until the drop is replaced or the bat- 
tery runs down. The continuous ringing feature is 
necessary to assure that the alarm will be rfoticed and 
receive attention. A short ring might escape notice 
because of other noises, or the temporary absence of 
attendants. 





Fie. 8. 


The line circuits through the relay are also connect- 
ed to a ground which may be a near-by iron or water 
drain pipe, or a direct wire. If a water or drain pipe 
is used, it must be examined to learn that no tele- 
phone or other wires are grounded thereon, as other 
circuits on the ground might cause the relay to oper- 
ate and thus cause false alarms. A direct wire ground 
should have the earth end buried several feet in moist 
soil, and is best arranged by turning that end into a 
spiral of several turns, or soldering to a copper plate 10 
or 12 in. square. 































The batteries for the line are of the ordinary gravity 
type, two to four cells being necessary. They are con- 
nected in series and located between the ground and 
the relays with zine pole on the relay side, although a 
reverse arrangement may work best in some places. 





Fia. 9. 


A signal bell, Fig. 8, and strap key, Fig. 9, are also 
connected into the line by a shunt around relay, which 
is thrown out during the open hours by the switch 
fitted to same. If daytime signals are not needed, 
these may be omitted and the ‘‘O. K.”’ signals given 
through relay and drop, which would also serve as 
tests for the line on one side of the relay. The wiring 
arrangement of the alarm station for the arrangement 
described would be shown as in Fig. 10. 
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Fie. 10. 


At the premises to be guarded, a signa! bell and 
strap key are also installed in the same circuit as that 
at the alarm station, provided answering ‘‘ O. K.”’ sig- 
nals are desired. If such signals are not thought neces- 
sary, the signal bell here is omitted, the key being 
necessary, however, to advise the alarm station when 
opening and closing hours arrive. The circuits at this 
end must also be connected to ground as previously de- 
scribed. The bell and key require a circuit in shunt 
with the safe cover. Ifthe line wires are run outside 
of buildings, lightning arresters should be used where 
the lines enter buildings. The type used for telegraph 
lines is suitable. 

After the work of fitting up the frame, installing 
instruments, etc., is completed and the battery reaches 
its full strength, the relay is adjusted and the circuits 
tested. If these directions have been carefully fol- 
lowed, the system should be found to work satisfacto- 
rily, and if the alarm station has vigilant attendants 
any attempt at robbery will give sufficient warning to 
prevent its being successful, 
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SHARPENING A SCRAPER. 


FRANK G. ODEL. 


The following directions for sharpening a scraper 
will be of interest to the many readers interested in 
woodworking. 

I presume that every reader understands that the 
cutting edge of the scraper is formed by turning over 
a ‘‘burr’’ or wire edge, which does the cutting when 
applied to the wood. This burr is made by rubbing 
against the edge of the scraper with a tool called a 
burnisher, which may be made of any piece of steel of 
convenient form but which must be harder than the 
scraper. A common method is to grind a file down 
until a perfectly smooth surface is secured with the 
corners slightly rounded and the tool set in a conve- 
nient handle. A simpler and much better method is 
to grind a smooth point on a discarded nail set and 
mount it in a handle, like the burnisher illustrated. 
Do not forget to put a point on it and make it sharp. 


Whether you file or grind your scraper will depend 
largely on the temper of your steel] and your own dis- 
position. In either case you will have to whet the 
edge smooth on an oil stone before asatisfactory cut- 
ting edge can be obtained. Now don’t forget that to 
have a scrapercut well it must have an edge as smooth 
as any other edged tool used for fine work, and this 
edge can only be obtained on the oil stone. 

If you are using the common cabinet scraper and the 
class of work will permit, the square edge will be de- 
sirable, inasmuch as you can secure eight cutting 
edges and avoid frequent sharpening. 

Let us suppose that we haveground or filed a straight 
and smooth edge on our scraper, then put it on the 
oilstone. After you have rubbed down a pretty smooth 
edge turn the scraper flatwise on the stone and4take 
off the wire edge. 





POSITION OF SCRAPER ON OILSTONE. 


TURNING THR EDGE. 


Whether the edge of your scraper should be square 
or beveled will depend on the class of work you have 
todo. If it is fine bench work on very hard wood and 
you wish the finest possible finish, use a square edge 
and turn the burr on your scraper for a light shaving. 
If you are on a floor or other work where fast cutting 
is required aud plenty of sandpaper will follow, usea 
beveled edge and have plenty of steel back of the 
edge to hold it firm. 





POINTING OUT THE EDGE. 


SCRAPER LAID FLAT ON OILSTONE. 





RUBBING OUT THE Burr. 


Repeat these operations with every cutting face of 
your scraper until you havea corner as smooth and 
sharp as you would put onasmooth plane. Having 
reached this point we are ready for the burnisher. 

Now set your scraper firmly on the bench and hold it 
in position with your sinister hand while the dexter 
one grips the burnisher, and with a stout upward pull 
against the corner turp the edge. Better protect that 
sinister hand with a bunch of shavings or something 
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else, for the edge is likely to cut your hand if the oil- 
stone has done its duty. 

You will now find that there isa little hooked edge 
turned over on your scraper if you have made a hard 
and steady pull with the burnisher. To make sure 
that this edge will be perfectly smooth, turn the 
scraper down on the bench at an angle and “ point out 
the edge. ”’ 

Here is where that sharp point comes handy on the 
burnisher. Incidentally, it is useful for starting 
screws, marking keyholes, in fitting locks, etc., but in- 
dispensable as a sharpener forthe scraper. Be care- 
ful to put the point exactly inthe angle where the 
little burr turns over the edge of the scraper and ever 
80 lightly and carefully drawit along the whole length 
of the angle to smooth up the cutting edge of the burr, 
then more lightly than at first turn the edge again 
with a single stroke of the burnisher. 

If you have been happy in following these poor in- 
structions you will now have an edge which will cut a 
shaving as fine as silk and as fast as youcan pull the 
tool. Presently it will get dull. This will be largely 
caused by the gathering of fine particles of dust in the 
angle of the burrif your wood be free from sand or 
grit,so take your burnisher and carefully “ point out”’ 
again and turn the edge lightly afterward. You will 
be surprised, if not familiar with this method, to see 
how long the tool holds its edge without sharpening, 
but don’t forget that everything depends on the oil 
stone to begin with. 

After this operation has been repeated two or three 
times, the scraper will really become dull and the 
pointing out process fail to work. Then turn the tool 
flat down on the bench and with the burnisher rub the 
edge smooth. 

A few brisk strokes of the burnisher will turn back 
the burr and the edge will be observed to be more or 
less full of imperfections. Is not too badly worn and 
and the steel be of good temper, you may return to the 
oil stone and again smooth up the edge and repeat the 
processes of turning. pointing out and finally turning 
the cutting edge.—‘‘ Carpentery and Building.” 


MAKING FIRE IN LUZON. 


For making fire in the Philippine Islands thereisa 
curious contrivance used by some few of the natives of 
Northern Luzon. It consists of a hardwood tube of 
about one centimeter bore and 6 centimeters in length, 
and a piston of slightly less diameterand length. The 
tube is c.osed at one end by an air-tight plug or, in- 
stead, the wood forming the tube is not bored through 
its entire length. The inside of the tube is smooth and 
highly polished. The piston has a handle and resem- 
bles the piston of a boy’s popgun. The end of the pis- 
ton is made to fit the tube air-tight by a wrapping of 
waxed thread, and directly in the end a shallow cav- 









































ity is cut. Lint {scraped {from weather beatep timber 
and well dried is used for"tinder. A small bit of this 
lint is placed in the cavity3at thefend of the piston, 
the latter? istinserted } in. in the open end of” the 
tube, and then driven quickly? home with a smart 
stroke of the palm. Upon withdrawing the piston 
the lint is found ignited, the sudden compression’ of 
air generating the necessary heat. 





TO TELL IRON OR STEEL PIPES. 


Iron and steel pipes can be distinguished, the one 
from the other, very often by means of their appear- 
ance. Iron pipe is rough, and the scale on it is heavy, 
whereas the scale on steel pipe is light and has the ap- 
pearance of small blisters or bubbles, underneath 
which the surface is smooth and somewhat white. 
Steel pipe seldom breaks when flattened, but if a frac- 
ture does occur, it will be noticed that the grain is 
very fine. Iron pipe, when subjected to this test, 
breaks easily and shows a coarse fracture, due to the 
long fibre of the material. The impression prevails 
with many that steel pipe is so exceptionally hard that 
it isthreaded with difficulty and that the threads are 
easily broken off. In realty, steel pipe is soft and 
tough; threads made in it do not break, but they tear 
off, to avoid which it is necessary that the cutting die 
shall be sharp so as to cut abovethe center. Dies suit- 
able for steel pipe can also be used on iron pipe, but 
blunt dies that work succesfully on iron pipe will 
tear the threads onsteel pipe, owing to the softness of 
the metal. 


CASTOR OIL AS A LUBRICANT. 


Castor oilas a lubricant is in extensive use in some 
countries. In Australia, which imported 769,362 gal 
in 1898, its chief use is officially stated to be as lamp 
oil, and the declinein imports in 1902 to less than 500,- 
059 gal. is attributed to the substitution of petroleum 
for the castor oil. It may also be noted that ip the 
Cape of Good Hope, where it is probably largely used 
for the same purpose, 307,728 gal. were imported in 
1902. Toa limited extent thisoil is used in the United 
States. As is well known, the mechanical function of 
lubricating oilsis to form a coating or cushion between 
rotary surfaces, thus keeping them free from contact 
and preventing loss of power through friction. To this 
purpose castor oil, being heavy bodied, viscuous and 
non-drying, is in most cases well adapted. It is the 
heaviest of fatty oils, having a density of 0.96 and is 
particularly adapted to the oiling of fast-moving ma- 
chinery because the heat generated keeps it in a liquid 
state. 





Have you sent for the new premium list? 
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ADJUSTABLE TOO! HOLDER FOR GRINDING. 


WM. C. HENDERSON. 


The device about to be described was originally de- 
signed and made for the purpose of grinding gouges 
used for wood-turning. Such gouges, when newly 
purchased, are not generally fully ground and sharp- 
ened, and when a considerable number of tools are to 
be ground, a great deal of time is required to produce 
an evenly ground edge, unless some form of holder is 
used which will obviate the necessity of light grinding 
and frequent examinations. This holder permits of 
































adjustments to secure any commonly used angle, and 
when once set will ensure an evenly ground tool, even 
if the work be done by an inexperienced grinder. Of 
course this holder does not lessen the care which must 
be taken to avoid drawing the temper of the tool by 
too heavy pressure, but this danger is somewhat les- 
sened, as the tool can be secured so that only a light 
pressure can be given. For these reasons, teachers of 


manual training will find that with this holder grind- 
ing may be done by pupils after they have been given 
a little instruction. 

The perspective view, Fig.1, shows the general ar- 
rangement, with turning gouge in the holder, prepar- 
atory to grinding. It will be noted that the tool to be 
groundis held ina V-shaped trough, which is sup- 
ported by an adjustable arrangement by. which the 
toolcan be held at angle against the wheel. A rear 
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view, Fig. 2, and side view, Fig. 3, show moreclearly 
how this is accomplished. 

The two pieces forming the V-trough are madeof 
wood strips 6 in. long, 14 and 1} in. wide and} in, 
thick. They are nailed together at right angles. Two 
pieces B and the piece Care then cut out with the 
grain of the wood of C running up and down, and of 
B parallel with that of the V-trough. The two pieces 
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B are cut from wood? in. thick and 1} in. wide and 3in. 
long, the upper edges being beveled to an accurate fit to 
the V and secured thereto by glue and nails. This is not 
done, however, until the piece C has been cut out 
and the two pieces B fastened thereto. This piece is 
3 in. thick, 3 in. wide and 33 in. long, the lower edge 
being cut to a semi-circle. 

Two pieces D } in. thick are cut to the same size 
and shapeas C and spaced by the piece E which is 3 
in. long, and 1 in. wide and a little over} in. thick. 
These three pieces are glued and nailed together. In 
the end of a piece of 14 in. oak curtain pole cut aslot 
1jin. deep to fit over the pieces D and E, and secure- 
ly fasten thereto with glue and wood screws. This 
pole is made long enough to give the necessary adjust- 
ment to height, as determined by the type of grinder 
in use. If mounted on a bench, a hole is bored 
through the same ,and a jamb-block fastened to the un- 
der side. Thisis a plain piece of 2x3 in. maple or 
spruce, having a 14 in. hole near the end, and a slot 
cut through for about 4 in. An ordinary bolt with 
butterfly nut and washers, serves to tighten the pole, 
which passes through the hole, in any desired position. 

If the holder is desired for use in a lathe, the di- 
mensions here given may be reduced a little, the jamb- 
block fastened to the under side to the bed by a bolt 
and strap on to ways. 

When grinding gouges, a block of tbin wood is fitted 
over the gouge with a drive fit, located so that it will 
touch the lower end to the V-trough. The grinding 
ean then be done with the knowledge that the gouge 
cannot be ground more in one place than another, 
hence it will have that even bevel and rounding edge 
so desirable for turning. 

The most suitable wood from which to make the 
holder is maple or birch, and when completed should 
be given aliberal coating of equal parts of linseed oil 
and turpentine; then two coats of shellac. This will 
prevent any warping and enable the holder to be easi- 
ly kept clean. 


TO REMOVE STAINS FROM MARBLE. 


To remove stains from marble, mix quicklime with 
strong lye to the consistency of thick cream, and brush 
this on the marble. Leave for twelve hours and then 
wash off. If this is of no avail, mix 4 0z. of soft soap 
with 4 oz. of whiting, 1 oz. of soda (sodium hydrate) 
and 40z. of copper sulphate in powder, and boil the 
whole tozether for fifteen minutes. Rub this mixture, 
while still hot, over the marble, using a bit of flannel 
on a stick for the purpose. Leave for twenty-four 
hours, then wash off and polish the marble. Oil 
stains may be removed by applying a paste of common 
clay and benzine. Iron rust and iron ink stains are 
treated with: Butter of antimony, 1 part; oxalic acid, 
2 parts; soft water (rain water), 32 parts. Dissolve 

















































and add whiting or flour to the consistence of a thick 


paste. Apply evenly with a brush and leave for a few 
days. If the stains are stili visible, repeat the opera- 
tion. To restore the polish after any of these opera- 


tions, use a bit of old felt hat wrapped around a bit of 
wood, and with it, hot water and emery powder, rub- 
bing the marble until an even surface is obtained. The 
emery powder should be in graded sizes, using the 
coarse first and finishing with the finest flour of emery, 
changing the felt with each change of powder. The 
flour will leave a comparatively fine gloss on the sur- 
face, which should be heightened by putty powder 
and fine, clean cotton rags, finishing with silk. No 
water should be used toward the last. 


The Bonis electric sweeper, cleaner, and ventilator is 
a portable arrangement, consisting of an aspirator with 
1-16 h. p. motor and suction attachment, and separator 
or dust filter. The brushes, which are attached to a 
hollow pole like a broom handle, or moved by hand, 
are bell-shaped, and have bristles arranged around the 
outer rim in such amanner that the air can pass freely 
through them. The suction produced in the center of 
the brush by the motor draws into the receptacle the 
dust, dirt, fluff, ete., removed in the sweeping. India- 
rubber brushes are used for fragile objects, furniture, 
etc. The air being loaded with dust is caused to pass 
through a separator provided with a number of cells 
for retaining the dust, after which the filtered air is 
passed through a canvas bag outinto the open. The 
receiving chamber can be made metal and provided 
with a disinfecting fluid, thus deodorizing all sub- 
stances as they enter. The mechanical part of the 
apparatus, provided with motor and exhauster, can be 
used as a ventilator. 


The operation of producing liquid air is briefly as 
follows: Air is compressed to 1200 lbs. to 2000 Ibs to 
the square inch; passed into receptacles where itzis 
purified by separating the moisture, oil, etc., and 
passed thence into expansion chambers and through 
coils of pipe of considerable length. During the pro- 
cess it becomes intensely cold, reaching finally 312° be- 
low zero, at which point it becomes liquid. It is drawn 
off into insulated vessels, where it is kept for days, 
gradually lessening in quantity until it is entirely 
evaported. 





The dust of meteorites that undergo complete com- 
bustion on contact with the earth’s atmosphere has 
been traced on the earth’s surface as for instance, 
in the inland ice of Greenland in the shape of par- 
ticles of magnetic iron with cobalt. This same 
character of dust has also been found at a number of 
places in northern regions, and it is known as cosmic 
dust. 
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A CHEAP NINEsINCH REFLECTOR. 


M. A. AINSLEY. 


Mounting—Silvering the Mirror. 


4\In deciding on the mounting to be adopted for the 
9 in. telescope, I was guided principally by consider- 
ation of expense and of the possibility, or otherwise, 
of getting the work done. Not having any workshop, 
I was unable to do the work myself and had to rely on 
the ability and intelligence of the local blacksmith 
and carpenter. The result is a mounting which is 
rough and might be much improved: but it has proved 
efficient and steady and most convenient in use. It is 
not, however, so well suited to the longer focus of the 
second mirror, or indeed to any focus of more than 
6ft. The mounting has proved especially convenient 
for sweeping up comets, nebule or planetsin daylight, 
on account of the ease of motion in any direction. I 
do not propose to give drawings of it, as any of my 
readers who are building a telescope will probably 
modify the arrangement to suit their own preference ; 
but the accompanying view will showhow the whole 
thing was arranged. 

It will be seen from the photo that the slow and rap- 
id motion in altitude is obtained by means of a wind- 
lass and a wire cord passing over two pulleys. There 
being three lines of wire, the motion of the telescope 
is reduced in this proportion. This arrangement was 
found to allow of very rapid motion in altitude when 
required; or the motion could be made slow enough to 
keep a star central in the field of view with a power of 
480. I used bronze picture wire, which worked well, 
but was Jiable to fray. I think the steel wire used for 
Bowden brakes would be better; but it should be gal- 
vanized or well greased. The larger the pulleys are 
the better the arrangement will work; those shown in 
photo are undoubtedly too small. The pulleys used 
for the weights of an old-fashioned grandfather's clock 
are very suitable. 

It will be seen that the telescope is carried on two 
points of iron on one side of a square platform of teak 
2 in. thick. This is bolted to a 6in. plate of iron 
which is, in its turn, carried ona vertical 2 in. shaft 
about 20 in. long. The bearings for the vertical shaft 
are two irun plates at the ends of a stout wooden tube 
about 5 in. square, which, in my case, is supported 
vertically on an iron framework. A stout wooden tu:i- 
pod would be just as good; but it should be made as 
heavy as possible to avoid all danger of capsizing in a 
wind. At the sides of the square platform will be seen 
two long teak beams which carry the bearings for a 4 
in. iron axle with a handle at oneend. This forms the 


elevating windlass; while the lower pulley is screwed 

to a crosspiece underneath the axle of the wind lass. 
The points on which the tube is supported are fixed 

so as to be half the diameter of the tube above the c. 


g. thereof. This insures that the mirror end always 
has a tendency to fall, and keeps the wire taut; the 
friction of the windlass prevents the tube moving, and 
this is adjusted by screwing down the caps of the 
bearings. It will be found that with foci upto 6 ft. 
the handle comes conveniently for the left hand; with 
longer foci it would probably be better to put the wind- 
lass on the lower side of the tube itself. 











Quick motion in azimuth presents no difficulty, the 
telescope turning easily aboyt the vertical axis; but 
the slow motion gave some trouble, as 1 was unable to 
go to the expense of tangent screws, universal joints, 
etc. The arrangement finally adopted has proved cfii- 
cient, but requires a little practice to work. 

A hole is bored in the near side of the teak square, 
and the end A, Fig. 2, of a long screw is inserted, there 
being a hinge, to enable the screw to lie in any direc- 
tion. On the screw works a brass wheel about 5 in. di- 
ameter, which bears against the end of a galvanized 
iron gas pipe about 3 ft. long. The lower end of the 
gas pipe bears on the ground. For quick motion the 
gas pipe is raised off the ground; when the object is 
in the finder is placed somewhat to the left of the cen- 
ter of the field of view, and the gaspipe allowed to rest 
on the ground, the brass wheel being then turned the 
tele.cope is pushed slowly round until the object is 
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central in the field, when it is followed by turning the 
brass wheel. It will be seen that the slow motion 
only acts one way—. e., it only turns the telescope to 
theright. This is undoubtedly a defect; but as nine 
objects out of ten, including sun, moon and planets, 
have their apparent motion in that direction, little in- 
convenience is caused after one is accustomed to the 
working. Anyone with mechanical skill and ingenuity 
will doubtless be able to improve on the arrangement. 
If the focus is longer than 6 ft. it will perhaps be 
found difficult to reach the wheel with the right hand; 
but there is no reason why the pipe should not be 
made longer, and a post fitted to the teak square to 
raise the wheel higher. . 

On commencing the work the gaspipe is turned so 
as to come underthe end of the tube. The tube is 
then placed on the mounting, the point supporting it 
falling into two shallow holes in the platform; the 
mirror end is then allowed to rest on the pipe and the 
windlass unwound, and the wire and pulley hooked 
on; and on finishing, the windlass is wound nearly 
home, the wire unhooked and the tube carried in- 
doors. 

Of course the dimensions and details of the mount- 
ing can be altered at will to suit varying conditions. 
Though rough, the mounting has proved very efficient 
and steady in my hands, though I do not claim that it 
is by any means perfect. 

Silvering.—A great number of processes have been 
published, and all are good; but I strongly recom- 
mend a trial of the formalin process. When once 
mastered it is so quick and convenient that its slight 
uncertainty may be put up with. Experiments may 
be made on small pieces of glass until the right pro- 
proportions of the various ingredients are determined. 
The chemicals required are: 10 per cent solution of 
nitrate of silver, 10 percent solution of strong liquid 
ammonia; commercial formalin (40 per cent formalde- 
hyde). The above must be made with distilled water. 
Saturated sulution of potassium bichromate, to which 
strong sulphuric acid has been added in the propor- 
tion of about one oz. to the pint; a small quantity of 
absolute alcohol; 2 gal., or more, of distilled water. 

Apparatus.—A deep porcelain vessel, about 4 in. 
larger all round than the mirror and preferably with a 
flat bottom. A 40z. measure, and one of } oz. gradu- 
ated in minims. Two or three large glass or porcelain 
jugs to hold about a quart. Cotton wool. 

I will describe the silvering of the 9 in. mirror: 

First clean the mirror all over, back and sides as 
well, with a litle alcohol and rub with cotton wool; 
then rub wel] with the bichromate solution and let it 
soak inthe same forten minutes or so. Repeat the 
cleaning with bichromate until, when wetted, the film 
of water adheres to every part of the surface. Too 
much care cannot be taken over this, as unlessthe mir- 
ror is quite clean, the silvering is likely to be a fail- 
ure. Rinse the mirror wel] under the tap and finally 
with distilled water. Place it in the silvering vessel 





face up. Pour out, for a Qin. mirror, a pint of dis 
tilled water into the silvering vessel which, with all 
measures, jugs, etc., must have been previously 
cleaned with bichromate solution and distilled water. 
This will cover the mirror tothe depth of, perhaps, + 
of an inch. 

Then measure out 320 minims, or 5 dr. 20 min., of 
formalin and add to the water. Rock the silvering 
vessel well so that the formalin and water are properly 
mixed. 

Then take 2 oz. of the 10 per cent nitrate solution 
and slowly add the ammonia solution. A dense brown 
precipitate is at once formed; as the ammonia is added 
this will gradually disappear and the addition of am- 
monia must be stopped just beforethe solution clears. 
If any excess of ammonia is allowed to get in a little 
more nitrate of silver must be added, so that the solu- 
tion isslightly clouded. The measure should be well 
rocked during the addition of the ammonia, and great 
care taken not to have any excess. The slight cloudi- 
ness left does no harm but an excess of ammonia 
means almost certain failure. The ammoniated solu- 
tion is now poured intoajug anda pint of distilled 
water added. This is poured rapidly into the silvering 
vessel, and over the mirror, and the vessel well and 
vigorously rocked. 

The action is extremely rapid. In a very few sec- 
onds the solution begins to turn pink, and a black de- 
posit appears onthe mirror—the solution darkens to 
brown and then black and the mirror will, if all is 
well, be covered completely with a deposit of silver be- 
fore the solution has lost its transparency. The rock- 
ing is continued until the action has ceased, when the 
solution will become transparent, but filled with black 
coagulated particles. The mirroris then lifted out— 
no fear need be entertained of staining the fingers at 
this point—and rinsed, first with distilled water and 
then under the tap for afew minutes. The film should 
be nearly, if not quite, opaque to the light from the 
window, although if the film is a little thin it will still 
perform well. The mirroris placed on its edge ona 
pad of blotting paper and leaning against some sup- 
port in a place as far as possible free from dust. It must 
be allowed to become absolutely dry before any at- 
tempt is made to polish. 

To polish the film, prepare two pads of the finest 
chamois leather by tying up a handful of cotton wool 
in a piece of leather about 8 in. square. See that 
these are quite dry; they may be warmed in front of a 
fire with advantage. 

When the film is quite dry it is rubbed all over with 
one of the pads, in small circular strokes, with little 
pressure, until any bloom on deposit has disappeared. 
The film is usually fairly brilliant on leaving the solu- 
tion; but to get the best possible polish it is, as a rule, 
necessary to use a little rouge. The other pad, there- 
fore, is dipped ina little of the finest rouge and well 
rubbed on a glass plate. It is then used to polish the 
mirror in a similar manner, being rubbed a!l over it 
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with circular strokes and slight pressure. If it is found 
that the film is rubbed away, it isa sign that it was 
left rather too long in the silvering solution—the ex- 
act moment at which it should be taken out being a 
matter of experience. 

The quantities given above are fora 6 in. mirror 14 
in. thick, in a vessel }in. larger all round than the 
mirror. The quantity required varies, of course, with 
the size of the mirror, but should be sufficient to cover 
the mirror to a depth of at least }inch. Each ounce of 
the solution contains 24 minims of the nitrate solution, 
or about 2-2 grains of nitrate, and 8minims of formalin. 

The quantity of formalin given can only be taken as 
approximate. It varies with the temperature and with 
the particular sample of formalin employed. It is al- 
ways a good plan to make a few experiments on small 
pieces of glass, or even on the inside of a test tube or 
measure. Too much formalin causes the action to 
be too quick, and the silver coagulates in the solution 
before it has had time to deposit on the mirror; too 
little formalin causes the action to be too slow or to 
fail altogether. 

The temperature of the silvering bath should not 
be less than 65° or 70°, and may be even higher with 
advantage. I have got good film with the temperature 
as low as 48° F.; but it is not easy. 

There is no difficulty in silvering the mirror face 
down if it is thought better, the mirror being support- 
ed by pitch on a cross-piece of wood; but I got perfect- 
ly satisfactory results by the method given above. It 
isan advantage to divide the solution into two parts, 
as above; if the solution is mixed ina jug and then 
poured on, the action begins so rapidly that an uneven 
film often results. 

Considerable economy of solution may be effected by 
making the mirror serve as its own silvering disb. For 
this purpose the edge thereof should be fairly smooth. 
A band of stout brown paper 3 or 4 inches wide and 
long enough to go two or three times around the mir- 


ror, is dipped in melted paraffine and stretched around | 


the edge ofthe mirror while still hot, and tied or 
strapped tightly. In this way a dish 1} to 2 in. deep 
is formed, the bottom of which is the mirror itself, and 
in this way I have obtained a good film with only 6 oz. 
of solution. The silver film, once in use, should be 
left alone as much as possible, all that is necessary 
generally being to dust the surface lightly with cotton 
wool from time to time. Any violent changes of tem- 
perature, which would produce dewing, should be 
avoided as much as possible, and the telescope, when 
notin use, keptina porch or shed, but not indocrs, 
where the temperature is higher than outside. The 
silvering process given above, when once mastered, is 
so quick and handy that it is virtually no trouble. 
Eyepieces.—Three at least will be required, and they 
can be obtained second-hand for about $2.50 or so. The 
most convenient power to start with are about 7, 15, 
and 30 tothe inch of aperture, giving 63, 135, 270 on 
the 9in. When experience is gained a fourth of about 


55 to the inch will be useful for double stars and faint 
details on planets; and if a still higher power is re- 
quired the field lens of this may be removed, the eye- 
lenses alone giving 75 to the inch, or 675 on the 9 in.; 
it will seldom or never be advisable or necessary 
to go so high. For general work it will probably 
be found that about 30 tothe inch (270) is the most 
useful. If the focal length of the mirror is stated 
when buying, the optician will supply the correct pow- 
ers. Eyepieces by Zeiss and Steinheil are listed at $3 
orso, with their focal lengths in millimetres marked 
on them. One millimetre =.04 in. nearly, and the 
magnifying power is equal to 
Focal length of mirror 
Focal length of eyepiece 

A Zollner star spectroscope to fit the 135 power will 
give good views of the spectra of stars down to the 3d 
or 4th magnitude. This merely requires fitting likea 
cap onto the flange of the previously focussed eye- 
piece. 

For observation of the sun I reeommend the method 
of projection on a sheet of paper or a card with alow 
eyepiece. If the expense of a diagonal solar reflector 
is allowable, the sun may be examined directly, with 
a dark glass cap, but under no circumstances should 
any attempt be made to examine the sun directly 
without some such aid. The heat concentrated by a 9 
in. mirror or, indeed, by any size over 24 in. or3 in. 
is enough to instantly melt or crack any dark glass on 
the eyepiece, unless, indeed, the mirror is used unsil- 
vered. If it is wished to examine the sun directly and 
no ‘‘solar diagonal’’ is at hand, the aperture should 
be reduced to 24 in., or at the most 3 in., by an ‘‘eccen- 
tric ’’ stop, so that one side of the mirror only is used. 
This should not be placed in contact with the mirror. 
but a few inches away. 

A cap with a very light neutral-tinted glassto fit the 
lowest power eyepiece is very useful for observing the 
moon. Of course, if caps, spectroscopes, etc., will fit 
all the eyepieces, so much the better; and all the eye- 
pieces should, of course, be fitted with the standard 
screw. 

A dew-cap, or short cylinder of tin or paper, black- 
ened inside, to fit over the object-glass of the finder is 
most useful, and saves a lot of trouble due to dewing 
of the object-glass. 

Before concluding, there is one piece of apparatus I 
should like to mention—the Barlow lens. This is an 
achromatic concave lens which, placed in front of the 
eyepiece at a few inches distance, at the same time 
enlarges the image and throws it further ont from the 
main tube. It is almost a necessity if a solar diagonal 
reflector is to be used. A very efficient substitute is an 
ordinary concave eyeglass of about 10 in. (negative) 
focus, which may be mounted in a wood or brass cylin- 
der and placed inside the eyepiece tube. I used this 
plan for a considerable time for all. purposes, as the 
concave lens has the effect, in my case, at least, of im- 
proving greatly the performance of an under-corrected 
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mirror. Of course, with high powers a certain amount 
of color is introduced into the image, but much less 
than might be thought, while with low powers, for ex- 
ample, the prismatic effect was quite unnoticeable at 
or near the center of the field. I merely give this asa 
hint. A good mirror requires no such help. 

{ have now made as clear as I can how I was able to 
provide myself with a telescope which has proved of 
good quality ata very small cost. Throughout the 
articles I have recommended nothing that I have not 
myself tried and found successful; and even if the 
method [ have adopted is imperfect, I think I may 
claim that it will for a given (small) sum of money pro- 
vide a very much better instrument than could possi- 
bly be bought for the same sum. The cost of the 9 in. 
reflector Ihave described is, roughly, about $95, and I 
doubt if even a first-class 3 in. refractor could be 
bought secondhand for that sum. As from time to 
time queries are asked with regard to non-achromatic 
telescopes, perhaps I may conclude with a word of ad- 


vice to the authors of those queries and others. It is 
this: 
Do not attempt to make anything of the sort. Any 


non-achromatic telescope will be most unsatisfactory 
and not worth thetrouble of fitting up. Makea re- 
flector. If you are frightened at the details and diffi- 
culties of the work, get two 4 in. or 44 in. discs 3 or 4 
in. thick. Grind the mirror to a good long focus—5 or 
6 ft. Never mind the testing of the curve, and polish 
on fine cloth instead of pitch, if you are afraid of 
pitch. Get abit of plate glass 1 in. in diameter to 
serve as a flat. Get an eyepiece giving about a hundred 
diameters, and mountthe whole thing roughly on a 
post. You will not have a first-class instrument, but 
it will be as easy to make as a non-achromatic refrac- 
tor, quite as cheap and immeasurably superior. This 
to the beginner who does not want to goto the trouble 
of testing, etc.; but there is no doubt whatever that he 
will sooner or later take up the work seriously and 
turn out a good instrument. 

[trust that these articles may have been of some 
use to some beginner or other; and I must apologize 
for having taken so long to complete them. 


WIRELESS TELEGRAPH IN ALASKA. 


Gen. Greeley, chief signal officer of the army, speak- 
ing of wireless telegraph work in Alaska between St. 
Michael and Nome, says: ‘‘This is the only long dis- 
tance wireless telegraph system in the world, I think, 
that is regularly operated as a part of the telegraph 
system handling commercial business. On Aug. 6, 
1904, it completed a year of uninterrupted service over 
its course of 107 miles. Ithas handled daily and un- 
interruptedly the entire telegraphic business of Nome 


and the Seward peninsula, which, together with the. 


official business, averaged several thousand words 
daily. 


More than a million words were sent during the 
year, many thousand being commercial code words in 
which no error has ever been traced to this section. In 
a single hour there have been transmitted over this 
section 2000 words without an error or repetition. 
Capt. Wildman was retained at Nome throughout an 
arctic winter to insure continuity of operation and the . 
successful training of the enlisted force. During the 
year there were 134,630 messages besides considerable 
free official business. It was deemed proper to relieve 
the isolation of Alaskan life by furnishing daily the 
approved news bulletin to each military post and sta- 
tion, and by granting a strictly limited use of the line 
to intercommunication on social subjects between the 
different military stations.’’ 


SAVED BY WIRELESS TELEGRAPH. 


Thestory of a 29 hours’ struggle to keep from sink- 
ing atsea, during which time the vessel’s hull once 
disappeared partly under water, and in which wireless 
telegraphy finally brought rescue, was reported by the 
oil tank steamer, City of Everett, upon her arrival at 
New York Oct. 19. This steamer came from Port Ar- 
thur, Texas, with the barge, Standard Oil Co. No. 94, 
in tow. 

On October 9, in a heavy storm, the pounding of the 
the seas broke the steamer’s hawser pipe plate, carry- 
ing away the turret door and allowing the sea to rush 
through the opening. The water filled the fore-peak, 
causing the steamer to settle by the head to a depth or 
five feet. Water covered the entire forward portion of 
the hullup tothe mainmast. Oil was pumped hur- 
riedly out of one tank, No. 3, both to lighten the 
steamer, thus raising her half sunken hull, and also to 
quiet the heavy seas. The steamer, however, became 
unmanageable. , 

By wireless telegraph the steamer Capt. A. F. Lucas 
was informed of the oil steamer’s plight, and came to 
her assistance. For 29 hoursthe A. F. Lucas stood 
alongside, until the flooded compartment was pumped 
out and repaired sufficiently to allow the City of Ev- 
erett to proceed on her voyage. 


Kinetic energy is the power stored in a moving ob- 
ject which keeps it in motion. By way of illustration, 
conceive a railway train rushing along a straight, level 
stretch of track, the train being driven to its power 
limit. If the source of power, say the steam pressure, 
isnow suddenly removed by closing the throttle, the 
train will continue to run or ‘‘ coast,”’ for along dis- 
tance, due to its kinetic energy, gradually reducing in 
speed until the energy is exhausted and the train 
stops. 
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PHOTOGRAPHY. 





FLASHLIGHT PHOTOGRAPHY FOR AMATEURS. 


HARRY L. SHEPERD, B. S. 


In an exchange notice which I reada few days ago, 
I noted that a member had for exchange flashlights, 
3x6 in size, of groups. The subjects for exchange 
did not appeal to me very forcibly, in the first place, 
and in the second, I wondered if this entbhusiast’s 
work was of the ‘‘soot and chalk” variety which we 
so often see in this class of work, due to using too lit- 
tle flash powder, and increasing the injury by devel- 
oping in too strong a developer. Don’t spoil a good 
thing by using too little powder. My test is this: Use 
the Pyro. developer recommended by the makers of 
the plates I am using, and diluting that developer 
with an equal bulk of water. I want the high lights to 


show in 30 or 35 seconds after I pour on the developer. 


If they do not show inthat time, then I consider I 
have used too little powder. It is the shadow that I 
aim at. Give them a chance. Well, now, you say, 
that is allright; but the high lights in my case don’t 
don’t show in less than a minute with full strength 
developer, and my negatives lookall right. Well, I will 
not dispute the point, but give my test atrial and sub- 
mit a print from your negative and my negative, as I 
will call it, to some one versed in flashlight work, and 
get their opinion. Again, don’t develop too far. Here 
you no doubt notice that inthe example cited I have 
worked backwards. This a guide for you, as it was 
forme when I first really appreciated the benefit of 
flashlight powders. After a few trials you will know 
the correct amount of powder for any particular case. 
Again, in the example above, I speak of the Seed 
plate. As you perhaps know, some brands of plates 
are coated with an emulsion contained in a quite hard 
gelatine which does not absorb or allow the developer 
to penetrate as rapidly as a softer gelatine would. 
So my remarks as to the time the high lights should 
appear applies in my case more particularly to the 
Seed plate, though the Cramer, also, I found about 
the same as the Seed. 

Portraiture appeals to many amateurs who do not 
have a chance to work by daylight. We!l,on my 
part 1 think most amateurs will get as good, if not bet- 
ter results by using the flashlight. 

Don’t for a moment think that you can just set your 
camera up, tell your ‘‘ victim’ to look pleasant, while 
you fumble around in the dark to find a match to light 
the fuse attached to the flash powder and produce 
something that will make you famous. 
about the matter in this way: Study the series o¢ 
articles in this magazine on portraiture by Mr. Raynor 
(the window method), and get a general idea of how 


Rather go 


the light ought to fallon the face, where to place the 
camera, the background, the reflector, etc. Then sub- 
stitute for the light coming in the window your flash 
powder. 

When I say substitute, I mean, have the same gen- 
eral arrangement of your apparatus. The light should 
in most cases fall onthe face at an angle of 45°. So, 
you see, you will need a stand which can be raised or 
lowered. Iuse a stand made of wood. The base is 
2 ft. square of two 1-in. boards nailed together. At 
one corner! nailed an upright 7 ft. high andin sec- 
tions 3xlin. Brace this well. A movable block hoids 
an ideal flashgun. This block Ican bolt to any height 
Iwish. The flashgun should point directly at the sub- 
ject, and behind it should be tacked a piece of white 
cardboard about 14 ft. square to reflect the light. Hang 
a piece of white cheese cloth in front of the flash, 
which will soften the lighting to a wonderful extent. 
Keep the background well back, 4 ft. at least, if you 
wish to avoid shadows. Again don’t place the white 
reflector, on the shadow s.de of the face, too far to the 
rear, as that will reflect too much light to the back of 
the head. 

At Stop U.S. No. 8, with the flash at 5 to 6 feet from 
my subject, 1 use 30 grains of Luxo powder. Now 
right here let me te]l you that in using flash pistols 
and the like, to be very careful. Flash powder is dan- 
gerous, and especially when used in conjunction with 
any affair whose purpose is to set it off atthe instant 
required. Sometimes a jar will release the trigger 
and that is the time you will get burned. I have seen 
some bad accidents due to the careless handling of 
flash pistols. So be careful. Keep the pistol away 
from your face. 

Now in portraiture have lots of artificial light so that 
you can see what you are doing. A couple of gas 
burners are not too much, but keep them back of the 
camera. In this way the subject will hardly notice 
extra light from the flash, closed eyes will be the ex- 
ception, not to mention the dilated pupils of the eyes. 

Now have your subject look in the required direc- 
tion, then shift the stand, holding your flash gun till 
the light will strike in the right direction. Stand ona 
chair and look along the barrel of the flashgun to see 
that it is just right. Place a heavy weight on the base 
of the stand to keep it firm. Attach a cord to the trig- 
ger of the flashgun. Pass it around a nail in the wall, 
a hook, a doorknob, in fact anything ina line with the 
gun,so that by pulling the cord, when you are seated 
behind your camera, with your eyes on a level with 
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the lens, you will release the trigger and so set off the 
flash. 

Now suppose you are all ready. Set your shutter at 
‘‘bulb”’ or ‘‘time”’’ exposure. Hold the bulbin your 
left hand, the cord attached to the trigger of the gun 
in yourright hand. Keep your eyes on a line with the 
lens, then talk to your subject. Tell stories or lies, 
anything to getthe ‘‘ right expression, ’’ and when you 
get it squeeze the bulb and pull the cord, and there 
you are. 

In using a kodak it is best to open the shntter and 
make the exposure by raising and lowering a black 
cloth thrown over the front of the kodak. 

Suppose you have opened the shutter and the sub- 
ject moves, or a ‘‘cast-iron expression’’ turns up; 
well, close the shutter and try again. Anexposure of 
15 or 20 seconds by gaslight will not affect the sensi- 
tive plate. 

In using a single lens of long focus, the camera may 
be 8 to 15 feet from the subject. In this case it is not 
necessary to have the flash as far back as the camera 


If the flash is suitably protected and the lens well pro- 
tected, you may have the flash 5 feet and the camera 
20 feet from the subject. 

Be careful of reflections, as in the case of mirrors 
and the glass in picture frames, or else you are liable 
to get ‘‘ freak ’”’ pictures. 

In flashing over 60 grains of flash powder, lay it in 
a train, because if itis piled up the force of the ex- 
plosion will blow a good deal of it away. About 60 
grains of flash powder is the maximum amount that 
can be burnt efficiently in a pile; double the quantity 
will not produce twice the light unless you spread it 
out. 

I have a lot of other points to tell you on other 
phases of the flashlight work in the picturing of birds, 
animals, etc., but will have to defer it till some otker 
time. 

I hope some of the ‘‘ hard facts ’’ I have stated above 
will prove useful to some whose efforts have not so 
far been crowned with success.—'‘ Western Camera 
Notes.” 


A HALL CLOTHES RACK. 


JOHN F. ADAMS. 


The clothes rack here described is suitable for small 
halls where space is limited, and whatever arrange- 
ment is provided for holding the outer garments of 
visitors must of necessity be compact and with the 
greatest possible capacity. The illustration shows a 
a mirror, which will be appreciated by the ladies— 
and the gentlemen also; a small holder for umbrel- 
las and a receptacle for rubbers, which is high 
enough to afford a low seat when putting them on. 
The frames for the umbrella holder are attached to 
the side most suitable for the location of the rack. 
The lower frame is made of a size to receive a small 
iron roasting pan, which is painted a color to match 
the wood and also to prevent rusting. Itis easily re- 
moved to clean or empty water draining from wet 
umbrellas. 

The rack requires two pieces 69 in. long and 1$ in. 
square, two pieces 134 in. long, 6 in. wide and # in. 
thick. Mortises are cut in the centers of the upright 
pieces } in. deep and wide to receive the ends of the 
cross pieces, the top edges of the latter being located 
2 in. and 33} in. from the tops of the uprights. Rab- 
bets are cut } in. wide on the uprights and crosspieces 
and deep enough to permit of a mirror 13 x 36 in. being 
put in so the front will be } in. from the front edges of 
the cross pieces. 

At the lower ends of the uprights cut grooves 8} in. 
long, in. wide and 4 id. deep to receive the ends of 
the side pieces and back of the box. Two front posts 
8} in. long and 1g in. square are made, and grooves are 
cut for side and front pieces as at the back. The 


front and back are 18} in. long, 7in. wide and ¢ in. 
thick. The bottom is 13} in. long and 7} in. wide and 
is fastened by nailing through. 

The top consists of two pieces 17in. long and # in. 
thick; the front one 8} in. wide, which is hinged io 
the back, which is 24 in. wide and nailed to the top of 
the sides and back. Thecorners will have to be cut 
out to fit around the two upright pieces so that the 
rear edge will be flush with the back edges of the up- 
rights. It is also desirable to fit cleats tothe ends of 
the hinged cover to prevent warping. If that is done, 
the cleats should be 14 in. wide and 2in. thick and 
fastened by both glue and § in. wood screws. 

The two frames for the umbrella holder are made 
from strips 1 x 3 in., the upper one measuring 6x8 in. 
outside, and the Jower one somewhat longer. Inside 
of each corner put small angle irons for strength. If 
two large wooden curtain rings can be secured they 
will be more ornamental, and having no corners will 
be less liable to break. 

The mirror is held in place by strips § in. wide, and 
a backing of a single piece } in. thick is desirable. 
A piece of thick manilla paper is put between the 
mirror and the backing and another sheet pasted on 
the outside, covering all cracks to keep out dust 
and moisture. Thelatter, condensing on the back of 
a mirror from changes of weather is what causes 
a mirror to become creased and spotted. 

The woods most suitable for this rack are oak or 
mahogany, and as but little stock is required, the 
cost if mahogany is used, will not be large. 
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CARE OF THE LATHE. 


The cleaning and lubricating of a lathe is considered 
in an article in the ‘‘ Bazaar’’ by H. J. S. Cassal, who 









says with regard to cleaning, that the ballsshould fre- 
quently be taken out of the ballthrust bearing and 
freed from the little flakes of hard metal which they 
wear from grooves and which are ground up from 
pieces working through. Similarly, the grooves them- 
selves should be scraped witha fileto get rid of the 
flakes. The saddle should frequently be cleaned un: 
derneath, as well as inthe grooves at the edge of the 
bed. The slides of the rest and the inside of the box 
in which the screws run should be cleaned at least 
once a week, and if the lathe is much used the bear- 
ings should be flushed out with paraffine until the oil 
runs through perfectly clean, at least once in a fort- 
night, whilst the bottom mechanism should occasion- 
ally be looked to and cleared of shavings and dirt. For 
lubricating, two kinds of oi] skould be used. The 
head should never have anything but the best sewing- 
machine, or other good fast-running oil put on. For 
the balls, the lower mechanism and the slides, etc., a 
thicker oil should be used—sperm, or one of the thick 
bicycle oils which are now sold everywhere. 

Almost any animal or mineral oil will do for the 
rest of the lathe. It is well to assure oneself that the 
oil used has not vaseline as a base, and is not thinned 
down with paraftine, both of which substances have a 
deterioriating effect upon bearings and rubbing sur- 
faces, especially if any gritbe present. Another thing 
which should be cleaned now and again and which is 
frequently left uncleaned for years because it is diffi- 
cult to get at, is the divided nut of the screw-cutting 
gear, which accumulates a lot of dirt. The bed should 
be kept well oiled, not forgetting the tongues of the 
poppet, nor the far end of the bed, which is usually 
left dry, sothat the saddle when run right back is 
sliding on a dry surface. 





A good mixture which will prevent the rusting of 
machinery, says an English publication, is made by 
dissolving one ounce of camphor in one pound of melt- 
ed lard. After the impurities have been skimmed, 
black lead should be added to give the whole an iron 
color. After cleaning the machinery carefully and 
smearing it with the mixture, it can be left indefinitely, 
or if wiped off after 24 hours it will obviate rust for 
some time. When removed, the metal should be pol- 
ished with a soft cloth. 





Repeated successful experiments in various parts of 
the United States have abundantly proven that a 
weak solution of copper sulphate will clear water pol- 
luted with alge and other organic substances. When 
applied in proper amount water is usually clear with- 
in four days from the time of application. 





‘A man who hasn’t much to do is always telling 
some other fellow how he did it.”’ 
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FEBRUARY, 1906. 





The formation of the “American Society of 
Model Engineers” is about completed. The con- 
stitution and by-laws are in press, and copies of 
same will be mailed to all who have written us 
expressing a desire to become members. It will 
be noted that the government of the society is en- 
tirely within the control of the members, which 
ensures freedom from any action in the interests 
of any particular person or idea. _ 

It is the opinion of the founders that the annual 
dues, which for a time will be $1.00 per annum, 
be used for prizes for the best designs of ma- 
chines, tools, instruments, etc., and the obtaining 
of patterns and castings of same for members of 
the society desiring them. It is also expectedthat 
when the society reaches a size and membership 
which will permit, that annual exhibitions be held 
at which the work of members will be shown, 
‘and suitable prizes awarded. Also, that a bureau 
of information and supplies be established, for 
furnishing members with materials at cost. The 
value of membership in the society will be evi- 
dent from what has been mentioned. Those who 
have not yet expressed their desire to become 
members should write at once. 


In a communication recently received from a 
subscriber, we noted the statement that the arti- 
cles published during the past year on general 


engineering and educational topics were of no par- 
ticular interest to this reader, and that the space 
taken for these articles “ had reduced the quantity 
of reading devoted to constructive work.” As 
the same opinion may be held by other readers, 
we call attention to the fact that the size of type 
now used throughout the whole magazine is 
smaller than that formerly used, which permits of 
about one-third more reading matter in the same 
number of pages. The space thus gained by the 
use of smaller type has been used for the general 
articles above mentioned. 

As to the value of these articles we think that 
the larger number of readers find them of in- 
terest. They are carefully selected, and are pub- 
lished for the purpose of keeping readers in- 
formed of the progress of engineering develop- 
ment, so far as this may be done by articles not 
too technical in character. By reading articles of 
this kind, a better perspective is obtained, so that 
the relative effect of new work in specific lines 
can be the better estimated. This result cannot 
be otherwise than beneficial to all readers, wheth- 
er they appreciate it at the time or later, and for 
that reason we feel that the best interests of our 
readers will be served by continuing to publish a 
limited number of articles of a general character. 





The people who earn a precarious livelihood by gath- 
ering amber on the shores of the Baltic sea work only 
in the roughest weather, says the ‘‘ Mining World.” 
When the wind blows in from the sea, as it often does 
with terrific violence, the bowlders are tossed and tum- 
bled at the bottom, and great quantities of sea weeds 
are washed up on the beach. This is the harvest of 
the waders, for hidden in the roots and branches of 
the seaweed, lumps of the precious gum may be found. 
In other parts of the coast divers go crawling on the 
bottom of the sea for the lumps of amber hidden in sea- 
weed and rocks. It is belleved that amber is the gum 
exuded from the trees, of which not a vestige remains. 
The finds are very variable. The largest piece known, 
weighing 18 pounds, is in the Royal Museum in Ber- 
lin. The usual finds range from lumps as big as a 
man’s head to particles like grains of sand. The larger 
pieces are found jammed in rocks or in tangles of 
marine vegetation. Divers work from four to five hours 
aday in all seasons, except when the seais blocked 
with ice, The work isso arduous that they are bathed 
in perspiration even in the coldest weather. For all 
their ginding toil the Samland natives are happy in 
their way and increase and multiply as in more favored 
regions of the earth. 
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A COMBINED SMELTING, HEATING, TEMPERING AND ANNEALING FURNACE. 


ROBERT GIBSON GRISWOLD. 


Small tools, dies, etc.,can hardly be satisfactorily 
handled in the flame of a blast lamp or in an open 
fire, as great risks are run which may result in the 
burning of the piece or, if hardening be the process 
in hand, insufficient or irregular heating may be 
the result. Furthermore the direct heat of a blast 





Such conditions are more easily controlled in a fur- 
nace and a small combination type is described and 
illustrated herewith. As is plainly shown, it is divid- 
ed into two compartments—one directly over the burn- 
er and the other separated from this by a vertical 
bridge-wall, over the top of which the heated gases 
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lamp is so intense that the thin portions of a tool 
such as a die may become overheated long before the 
heat has penetrated to the interior of the heavier por- 
tions. Such uneven heating often leads to very un- 
satisfactory hardening and soft spots may result in the 
very portions of the work that should be hard. 
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pass into the longer chamber for the uniform heat- 
ing of die-blocks, cutters, etc. The smaller cham- 
ber, situated directly over the burner is used for 
melting metals in a crucible, which may be intro- 
duced through a trapin thetop. Being directly over 
the flame and surrounded by it, the crucible becomes 
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intensely heated and such metals as lead, tin, zinc, 
copper and brass may be readily melted. 

A small door in the side permits the introduction 
of small rods and soldering irons for heating. In {the 
large chamber is a false floor upon which larger 
pieces, such as die-blocks, may be laid for heating. 
As the gases play over this floor, heating it to a red 
heat, any piece laid upon it will soon become evenly 
heated throughout, as the heat is allowed to ‘‘ soak ” 
into the work. This ‘‘soaking’’ is seldom given the 
time it requires, but much of the resulting success in 
the proper hardening of a piece depends on the 
length of time given forthe heat to penetrate into the 
center of the work. In this type of furnace the heat- 
ing of the work is done very gradually as the heated 
gases only play over the piece and the fierce blast can- 
not reach it. 

The walls are made of firebrick, lined on the out- 
side with } in. asbestos board. This firebrick is made 
by moulding a paste of 3 parts fire-clay and 2 parts 
Portland cement into wooden moulds of the shape 
and size required. Strips ? in. in height are tacked to 
a smooth plank so thatthe inside dimensions corre- 
spond with those scaled from the drawing. In order 
that the pieces may be firmly bound together, } in. 
rods, threaded at each end, are let into the cement 
while moist, the ends protruding on either side suffi- 
ciently to pass through the adjoining walls. Holes 
for these ends to pass through are also made at the 
time of moulding the sides, as are also the door-open- 
ings. In fact, all work must be done while the mate- 
Tia] is plastic, as it is almost impossible to drill or cut 
it when hard. 

Washers are placed beneath the nuts on the asbestos 
board, and the top cover may be wired on for greater 
security. The supports for the furnace are of lx1 x} 
in. angle iron with a toe bent outwards to receivea 
screw at the lowerend. Two shelves of 1-16 or} in. 
iron are attached as shown. These form supports for 
the hot doors when the latter are removed and also as 
rests for soldering irons, or bars. 

Surrounding the hole over the burner are four sup- 
porting lugs upon which acrucible may rest so that 
the flame will reach allsides. These lugs are moulded 
on as a part of the bottom. The other hole in the bot- 
tom of the larger chamber permits the escape of the 
hot gases. 

The burner is of the blast lamp type and produces 
an intense heat. It is of cast iron and supported be- 
tween the legs of the furnace. The details are suffi- 
ciently clear to render a lengthy description unneces- 
sary. The gasoline is led around the upper part of the 
burner through a small hole drilled through the legs 
until they intersect at the corners. These holes are 
tapped and provided with screws where shown, so as 
to form a tight passage around the burner. A needle 
valve controls the admission of gas to the burner, and 
in the passing of the gas into the burner carries with 
it sufficient air for combustion. A cast iron plate, lib- 






erally perforated with 1-16 in. holes, is placed across 
the inside of the burner at the joint, and the upper 
one securely holds it in place. The ignition of the 
gas occurs at this plate and a solid blue flame passes 
up through the hole in the bottom of the furnace. 

The gasoline must be fed to this burner under pres- 
sure, which may be secured by feeding the gasoline 
from an elevated tank or, better still, from an air- 
tight reservoir fitted with a pump such as is used for 
inflating bicycle tires. 

The burner must be thoroughly heated before it 
will operate and this is done by burning a small 
quantity of gasoline or alcohol] in a cup beneath the 
burner. When heated, and while in operation, the 
gasoline in passing around the burner is vaporized 
and passes through the needle valve as a gas. The 
flame is very easily regulated by turning the needle 
valve handle one way or tbe other. 





CHIPPING CASTINGS. 


The well nigh lost art of chipping castings is de- 
scribed in an article of the ‘‘Mechanical World,”’ 
which states that in the large modern shop of today 
there are but few apprentices who can do a creditable 
piece of chipping with a hammer and chisel. This is 
perhaps not to be regretted, as a chipped and filed sur- 
face is not to be compared with the work of the plan- 
ing or the milling machine, and it is indeed a triumph 
for the machine man of today that the work is practi- 
cally finished when it leaves his machine. The conse- 
quences of this is that surfaces which used to be cast 
to nearly the finished size and dressed up with ham- 
mer and chisel are now machined, and the need for 
skilful chipping and filing is gone. The tendency of 
today is to limit the work of the fitter to the fitting in 
of keys and the scraping of surfaces and journals, each 
man performing, as nearly as can be arranged, the 
same operation on one particular piece of work. This, 
of course, greatly reduces the cost of manufacture, as 
the men, through doing the samething constantly, be- 
come very expert, and working under a piecework or 
premium system, are able to make a very good rate of 
pay; but the apprentice has not the same chance to 
learn as he had, even though he spends his time of ap- 
prenticeship with different squads of workmen and 
has every chance given him. Thus there are many 
points to be learned when doing a piece of work from 
start to finish, which are not noticed when one starts 
work on a job that is already partly finished. An ap- 
prentice who has been trained in a shop of this kind 
feels very awkward when he goes to a small shop and 
has to use a hammer and chisel frequently; or, being 
sent to an outside job where there is a lot of chipping 
to be done which it would not pay to shift toa ma- 
chine, he does not very well know the best way to start 
work or have his chisels properly ground. 
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AN EASILY BUILT POWER LAUNCH. 


By Courtesy of the Brooks Boat Mfg. Co. 


Ill. Planking—Deck—lInstalling Engine. 


The ribs and side timbers are the up and down pieces 
on the outside, that extend from the bottom of the 
bilge stringer tothe top of the clamp, as shown in Fig. 
1. They are spaced 9 in. from center to center of 
each, and are fastened with two 1} in. No. 12 screws at 
each end of each piece. The last two or three ribs on 
each end are not placed straight up and down, but are 
swung s0 as to equally divide the extra space caused 
by the angle of the stem and transom. These ribs are 
simply straight pieces and are sawed off flush with the 
top of the clamp and the bottom of the bilge stringers. 

There is one floor timber half way between each of 
the ribs or side timbers. The floor timbers are fas- 
tened on top of the keel inthe middle, with two 14 
in. screws to each. The ends of the floor timbers are 
mortised into the lower edge of the bilge stringers and 
are fastened with one six penny casing nail at each 
end, up through the floor timber into the bilge 
stringer. 
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Fie. 11. 


Where the floor timbers lay on top of the keel they 
are slightly flattened with the plane, so as to lay flat 
on the keel. 

In planking, first get out and put on the the top 
streak. After cutting out one side, use it for a pat- 
tern to get out the plank for the opposite side. 
Apply the plank upto place on the stem, and you can 
tell just how much to trim out therabbet to let the 
plank in flush. Fasten the plank tothe stem with 


three or four 1} in. clout nails, and to each’rib, with 
three 14 in. clout nails. Where the plank butt or 
splice, they are fastened by putting a butt block of 
oak, 8 inches long and the width of the plank, by ¢ of 
an inch thick, on the inside. Fasten the plank to the 
butt block with one dozennails. This butt block‘is 
the same as is shown in Fig.2. Next, put on No.2 
plank, making the seam between each of the plank 
tight on the inside, and a little open, $ of an inch on 
the outside for calking, After the top streaks{of plank- 
ing are on, turn the boat over and, commencing with 
the bottom plank next to keel, put it on, using 12 clout 
nails to fasten the bottom plank to the floor timbers. 





DECK BEAM 






(BROOKS) 


Fie, 12. 


Next, put on the outside bottom plank, using same 
nails; then put on the lower side plank, This is fas- 
tened to the ribs with 1} in, clout nails and the bottom 
edge is fastened tothe outer edge of the bottom with 
six penny casing nails put through the lower edge of 
the plank into the edge of the bottom, This seam be- 
tween the side and the bottom should be made tight, 
as itis not to becalked, The casing nails from the 
side into the bottom are spaced close together, from 
14 to 3 in, apart. 

After the boat has been planked, turn it over and 
put in the deck beams. Saw out seven beams for 
the forward end from the pattern that shows the 
greatest crown. Saw out four beams from the after 
end from the pattern that has the least crown. The 
deck beams are placed one between each rib, and are 
fastened to the clamp by mortising out one-half the 
width of the beam from the bottom of the beam itself. 
This will let the beam in with its top flush with the top 
of the clamps, as shown in Fig. 12. The ends of every 
deck beam are fastened to the clamp with one 2 in. 
screw. 
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The decks may be either canvas covered or of natural 
wood finish. The-canvas covered deck is less work to 
make and is more durable, as the sun and rain will 
not affect it. A fine varnished deck, finished in nat- 
ural wood, should not be put on unless the boat is to 
be well cared for and properly housed: 

When the deckis to be canvas covered, it may be 
made of the waste lumber Jeft from the planking. Cut 
into stripsand lay it on as shown in Fig, 13. Itis best 
not to cut the ends of the deck to shape until after it is 
fastened in place, then you can easily trim the whole 
off even with the outside of the boat and the inside of 
the coaming plate. Round off the sharp edge of the 
deck on the outside to an oval shape. Set in all nails. 
Plane and sandpaper the deck smooth. Putty all nail 
heads and open seams. 
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Fie. 138. Fie 14. 


The canvas should be 7 or 80z. duck. The deck is 
given athick coat of paste and the canvas laid on 
while itis wet. The paste is made by mixing rye 
flour with cold water and then scalding it until it 
thickens. Lay on the canvas and smooth out all wrin- 
kles. Bring the édge of the canvas over the ouside 
edge and tack it tothe top of the sheer-streak with 2- 
oz. tacks. On the inside the canvas will have to be 
slit and folded under the coaming plate to which it is 
tacked. In this way the coaming will cover the inner 
edge and the fender-wale will cover the outer edge of 
the canvas, as shown in Fig. 14. Where the strips of 
canvas join, it may be either stitched together ona 
sewing machine before it is put on, or each strip 
tacked as it is laid. When the seams are tacked, use 
2 oz. tacks close together—say } of anin. apart. The 
canvas deck should be given three coats of paint and 
be repainted whenever it shows wear. 

When the decks are to be finished in natural wood, 
first let some pieces, two or three in. wide by % thick, 
into the top of the deck beams, as shown in Fig. 15. 
These are to support the ends of the strips that make 


the deck, and of course should be so located that the 
inner edge of the covering-board and the ends of the 
deck will both rest on these pieces which are mortised 
into the deck beams. 

The covering boards (marked cover board in Fig. 16) 
are first put on, These are shaped by laying the ma- 
terial on top and marking in from below, The cover- 
ing boards are the full width from the outside of sheer- 
streak to the inside of the coaming.plate, alongside of 
the cock-pit. They may be narrowed up where they 
enclose the deck at the ends, as shown in Fig. 16. 

The decks may be laid of any fancy wood, either in 
alternate strips of a dark anda light color, or all of 
the same. 

When laid inthis way the decks will have to be 
calked. A good way to calk the deck is to use a heavy 
piece of cotton twine. Lay it in the seams and tap it 
snugly down witha putty knife. The seams should 
then be payed off with varnish or wood filler and then 
puttied. 
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Fia. 16. 


The two side pieces that form the coaming are cut 
out, fitted in place, and fastened to the clamp as 
shown in Fig. 11, using 1} in. screws 12 in. apart. The 
end pieces of the coaming are simply gotten out 
straight and fitted across the end. When put in these 
end pieces should be about 9in. wide. After they are 
fastened, they may bescribed to conform to the height 
of the coaming and the crown of the deck. The cor- 
ners of the coaming are reinforced by fitting a piece of 
quarter-round in each, on the inside. 

The fender-wale isa half-round strip that is put on 
the outside, with its top edge flush with the top edge 
of the boat. Itis fastened in place with 6-penny case 
ing nails. See Fig. 12. 

The engine bed is usually made of two pieces of oak, 
2in. thick, These run fore and aft and are notched 
over the floor timbers. The top of the bed timbers are 
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dressed down to conform with the angle of the shaft. 
The size of these timbers and their distance apart 
will, of course, vary with different engines. The bed 
timbers arefastened to the bottom with 1{ in. screws, 
put up through the bottom into the bed timbers. 

The shafting is cut out of 3 in. oak, and is fastened 
in place on the keel at the location shown on the keel 
pattern. Theshaft logis fitted down onto the keel. 
The floor timbers are cut out to allow the shafting-log 
to go down onthe keel. Fit the shaft-log to the keel 
and fasten it in place with li in. screws, up through 
the bottom into the shaft-log. Before putting in the 
shaft-log, fit a piece of canvas, laid in white lead 
paint, between it andthe keel, and when putting in 
the screws, be careful not to get any of them in the 
way of the shaft hole. 

Fig. 17 shows a simple method of making a guide 
for holding auger so as to bore shaft log straight. Two 
guides are fastened, one on each side of stern post, 
with a notched cross-piece connecting them. The 
notch in cross-piece will, of course, be in line of shaft 
hole. The shaft hole should be bored with a ship 
auger, which must be removed every few turns to clean 
out shavings. Sometimes a small hole is first bored 
out and then burned out to desired size with a red hot 
iron. Should the auger run too far out of line, stop 
boring and start again from other end of pipe log, 
then when the holes intersect they may be straighened 
by burning. If forany good reason it is desired to 
bore a hole over where a hole has already been started, 
first plug the original boring. 

It is a good plan for the amateur to bore the shaft 
log before it is set up in the frame. The auger 
guide may be used same as described, then when the 
frame is set up the stern-post may be bored true by 
passing the auger through the shaft log and horing 
from the inside. 

Another way of making the hole in shaft log is to 
make the log in two pieces by dividing it lengthwise 
inthe center, and the hole may then be worked out 
with a mallet and chisel, half of the hole in each 
piece. When so made the log should be bolted to- 
gether, with a piece of canvas laid in white lead paint 
between the parts. 

The rudder port is a piece of gas pipe that is thread- 
ed into the fashion-piece and extends to the top of the 
deck; or when the tilleris under the deck, the upper 
end of the rudder port ends just belowthe tiller. The 
diameter of the interivr of the rudder port should be } 
in. larger than the diameter of the rudder post. 

The shoe is a flat piece of iron that holds the lower 
end of the rudder and is bolted directly to the keel. 
The shoe should clear the propeller wheel an inch, and 
when the shoe will not give this clearance straight out 
from the keel, it may be bent or an extension wedge- 
shaped skeg may be used to lower it. The end of the 
shoe should be turned over and a bent key put into 
the end of the rudder post to prevent its unship- 

ping. 


The location of the rudder port and the end of the 
shoe should be far enough back from the stern post 
to allow an inch or more clearance between the rud- 
der and the propeller wheel. The rudder post should 
stand parallel to the stern post. 

Cut the rudder out to shape and rivet it to the rud- 
der post. The post may be in two pieces, or the post 
may be in one piece and the rudder blade in two sheets 
fastened together with the post riveted between. 





Fie. 17. 


The upper end of the rudder post is forged square 
to fit the tiller. On small launches the tiller is usually 
connected with cotton rope. This runs through 
blocks and fair leaders around the coaming. When 
the tiller is on deck, four cheek halyard blocks are 
used at the four corners of the coaming, and common 
brass eyelets for fair leadors alongside the coaming. 
When the tiller is below deck, a common block with- 
out becket should be used at the four corners. ‘This 
block should be fastened by a staple tothe clamp to 
allow it to swing freely. When the steering wheel is 
used it will of course be fastened to the forward end 
of the coaming. 

The seats in this boat had best be put athwartships, 
the same asarow boat, they may be located to suit 
owner's taste. The seats should be made of { in. lum- 
ber and be from 12 to14 in. wide. The sides on the 
inside may be paneled up, or finished with pvarrow 
strips, or left as it is and painted. 

To finish the outside of the boat, set in all nails and 
plane and sand paper smooth; then give a priming 
coat of paint, putty all nails heads; then give two or 
three coats of paint. 


There are about 70 generally recognized elements; 
13 of the 70 are non-metallic, these being sulphur, 
phosphorus, fluorin, chlorin, iodine, bromine, silicon, 
boron, carbon, nitrogen, hydrogen, oxygen and sele- 
nium. The remainder are deemed to be metals and 
there are thus 67 known metals, the greater part of 
which are, because of their rarity, of no commercial 
value. 


‘* Keep a man busy and he will enjoy life and make 
others enjoy it with him; but let him loaf, and he isa 
nuisance to himself and all he comes in coatact with.”’ 
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CEMENT MORTAR AND CONCRETE. 





PHILIP L. WORMELEY, JR. 


I. Cement and 

The term ‘hydraulic cement’’ is applied to one of 
most useful materials of engineering construction and 
one which in recent years has become widely extended 
in its field of application. Hydraulic cement posseses 
the property of hardening or setting under water, in 
which respect it differs from lime, which does not 
harden except inthe presence of air. Thus it is evi- 
dent that all places where air is excluded, such as 
foundations, thick walls, etc., cement mortar shoula 
be used instead of lime. 

Only two classes of cement will be discussed here—- 
Portland and natural. The difference between these 
is due partly to the method of manufacture and partly 
to the condition and relative proportions of the mater- 
rials employed, which are, generally speaking, lime- 
stone and clay. In the manufacture of Portland 
cement the separate materials are mixed in such pro- 
portions as have been found by experience tu give the 
best results. The mixing is done by grinding the ma- 
terials together in mills, after which the mixture is 
burned at a very high temperaturein kilns, and the 
resulting clinker ground to an impalpable powder is 
known as Portland cement. 

In the case of natural cement, the materials used 
have been already mixed by nature in approximately 
the correct proportions, being found in the form of a 
rock which is generally classed as a clay limestone, or 
a limey deposit technically called calcarous clay. This 
material is burned at a much lower temperature than 
Portland cement. When the manufacturer has each 
ingredient absolutely under control and can adjust 
proportions to suit all conditions, it is reasonable to 
expect that a better and more uniform product will re- 
sult than when the materials are found already mixed. 

Portland cement is far more extensively employed 
than natural cement on account of its superior 
strength, although the latter is frequently used in 
cases where great strength is of little importance. 
The superior strength and durability of cement as 
compared with lime, together with the low price at 
which it may now be procured, have caused the for- 
mer to replace the latter in engineering construction 
to a great extent. 

In storing cement, care must be exercised to insure 
its being kept dry. When no house or shed is availa- 
ble for the purpose, a rough platform may be erected 
clear of the ground, on which the cement may be 
placed and so covered as to exclude water. When 
properly protected, it often improves with age. Ce 
ment is shipped in barrels or bags, the size and weight 
of which is usually as follows: 


Cement Mortar. 


Bulk and weight of cement in ordinary barrels 


and bags. 
Kind of Cement. Quan. Wt. (net) Quan. Wt. (net) 
Cu. ft. Pounds. Cu.ft. Pounds. 
Portland 34 380 zt 95 
Natural 34 300 i 75 


Western natural cement usually weighs about 265 
pounds per barrel net. 


CEMENT MORTAR. 


Cement mortar is an intimate mixture of cement and 
sand mixed with sufficient water to produce a plastic 
mass. The amount of water will vary according to 
the proportion and condition of the sand, and had 
best be determined independently in each case. Sand 
is used both for the sake of economy and to avoid 
cracks due to shrinkage of cement in setting. Where 
great strength is required, there should be at least suf- 
ficient cement to fill the voids or air spaces in the sand, 
and a slight excess is preferable in order to compen- 
sate for any uneven distribution in the mixing. Com- 
mon proportions for Portland cement mortar are 3 parts 
sand to 1 of cement, and for natural cement mortar, 2 
parts sand to 1 of cement. Unless otherwise stated, 
materials for mortar or concrete are considered to be 
proportioned by volume, the cement being lightly 
shaken in the measure used. 

A ‘lean’? mortar is one having only a small pro- 
portion of cement, while a ‘‘ rich’? mixture is one with 
a large proportion of cement. ‘‘ Neat’’ cement is pure 
cement, or that with no admixture of sand. The term 
‘‘agoregate”’ is used to designate the coarse materials 
entering into concrete — usually gravel or crushed 
rock. The proportion in which the three elements 
enter into the mixture is usually expressed by three 
figures separated by dashes—as, for instance, 1-3-5— 
meaning 1 part cement, 3 parts sand, and 5 parts ag- 
gregate. 

In the great majority of cases cement mortar is sub- 
jected only to compression, and for this reason it 
would seem natural, in testing it, to determine its 
compressive strength. The tensile strength of cement 
mortar, however, is usually determined, and from this 
its resistance to compression may be assumed to be 
from eight to twelve times greater. A direct deter- 
mination of the compressive strength is a less sim- 
ple operation, for which reason the tensile test is in 
most cases accepted as indicating the strength of the 
cement. 

In mixing cement mortar it is best to use a platform 
of convenient size or a shallow box. First, depositthe 
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requisite amount of sand in a uniform layer, and on 
top of this spread the cement. These should be mixed 
dry with shovels or hoes, until the whole mass exhi- 
bits a uniform color. Next, form a crater of the dry 
mixture, and into this pour nearly the entire quantity 
of water required forthe batch. Work the dry mate- 
rial from the outside toward the center until all the 
water is taken up, then turnrapidly with shovels, add- 
ing water at the same time by sprinkling until the de- 
sired consistency is attained. It is frequently specified 
that the mortar shall be turned a certain number of 
times, but a better practice for securing a uniform 
mixture is to watch the operation and judge by the 
eye when the mixing has been carried far enough. In 
brick masonry the mistake is frequently made of mix- 
ing the mortar very wet and relying upon the bricks to 
absorb the excess of water. It is better, however, to 
wet the bricks thoroughly and use a stiff mortar. 

The term ‘‘ grout’’ is applied to mortar mixed with 
an excess of water, which gives it about the consist- 
ency of cream. This material is often used to fill the 
voids in stone masonry, and in brick work the inner 
portions of walls are frequently laid dry and grouted. 
The practice in either case is to be condemned, except 
where the conditions are unusual, as cement used in 
this way will never develop its full strength. 

L. C. Sabin finds that in a Portland cement mortar 
containing three parts sand to one of cement, 10 per 
cent of the cement may be replaced by lime in the form of 
paste without diminishing the strength of the mortar, 
and at the same time rendering it more plastic. In 
the case of natural cement mortar, lime may be added 
to the extent of 20 to 25 per cent of the cement with 
good results. The increased plasticity due to the ad- 
dition of lime much facilitates the operation of laying 
bricks, and has caused lime and cement mortar to be- 
come largely used. 

In plastering with cement, a few precautions must 
be observed to insure good and permanent results. 
The surface to receive the plaster should be rough, 
perfectly clean and well saturated with water. A mor- 
tar very rich in cement is rather a drawback than oth- 
erwise On account of shrinkage cracks, which frequent- 
ly appear. The mortar, consisting of two or three 
parts sand to one of cement, should be mixed with as 
little water as possible and well worked to produce 
plasticity. It is essential that the plaster be kept 
moist uxtil it has thoroughly hardened. 


MATERIALS FOR MAKING CONCRETE. 


In securing sand for mixing mortar or concrete, if it 
is possible to select from several varieties, that sand 
should be chosen which is composed of sharp, angular 
grains, varying in size from coarse to fine. Such sand 
is, however, not always obtainable, nor is it essential 
for good work. Any coarse-grained sand which is 
fairly clean will answer the purpose. If gravel, sticks, 
or Jeaves be present they should be removed by screen- 
ing. The voids in sand vary from 30 to 40 per cent, 





according to the variation in size of grains. A sand 
with different-sized grains is to be preferred, because 
less cement is required to fill the voids. By mixing 
coarse and fine sand it is possible to reduce the voids 
considerably. 

It is customary to use the terms “‘ river sand,”’ ‘‘ sea 
sand,”’ or ‘‘ pit sand,’’ according to the source of sup- 
ply. River sand as a rule has rounded grains, but un- 
less it contains an excess of clay or other impurities, it 
is suitable for general purposes. When river sand is of 
a light color and fine-grained it answers well for plas- 
tering. 

Sea sand may contain the salts found in the ocean. 
The tendency of these salts to attract moisture makes 
it advisible to wash sea sand before using it for plas- 
tering or other work which is to be kept perfectly dry. 

Pit sand for the most part will be found to have 
sharp, angular grains, which make it excellent for 
mortar or concrete work. Where clay occurs in pock- 
ets it is necessary either to remove it, or else see that 
itis thoroughly mixed with sand. The presence of 
clay in excess frequently makes it necessary to wash 
pit sand before it is suitable for use. 

The results of tests made in the laboratory would 
indicate that the presence of clay, even in considera- 
ble amounts, is a decided benefit to ‘‘lean’’ mortars, 
whereas it does not appreciably affect the strength of 
a rich mixture. 

It is important that gravel for use in concrete 
should be clean, in order that the cement may prop- 
erly adhere to it, andform a strong and compact mass. 
As with sand, it is well to have the pieces vary in size, 
thereby reducing the voids to be filled with mortar. 
The voids in general range from 35 to 40 per cent. 

The best stone for concrete work consists of angular 
pieces, varying in size and having a clean, rough sur- 
face. Some form of strong and durable rock is to be 
preferred, such as limestone, trap, or granite. The 
total output of the crusher should be used below a 
maximum size, depending upon the nature of the 
work in hand. All material under one-eighth inch 
will act as so much sand and should be considered as 
such in proportioning the mixture. Precautions must 
be taken to insure a uniform distribution of the 
smaller pieces of stone, otherwise the concrete will 
have an excess of fine material in some parts and a 
deficiency in others. 

Less than 8 per cent of clay will probably not seri- 
ously impair the strength of the concrete, provided the 
stones are not coated with it, and may prove a benefit 
in the lean mixtures. The voids in crushed stone de- 
pend upon the sbape and variation in size of pieces, 
rarely falling below 40 per cent, unless much fine ma- 
terial is present, and in some cases reaching 50 per 
cent. A mixture of stone and gravelin equal parts 
makes an excellent aggregate for concrete. 

It would appear from tests that crushed stone makes 
a somewhat stronger concrete than gravel, but the lat- 
ter is very extensively used with uniformly good re- 
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sults. This superiority of stone over gravel for con- 
crete work is attributed to the fact that the angular 
pieces of stone interlock more thoroughly than do the 
rounded pebbles, and offer a rougher surface to the 
cement. A point in favor of gravel concrete is that it 
requires less tamping to produce a compact mass than 
in the case of crushed stone. Then, too, the propor- 
tion of voids in stone being usually greater than in 
gravel, a proportionately greater amount of mortar is 
required to fill the voids, which means aslight increase 
in the cost of concrete. 

Cinder concrete is frequently used in connection 
with expanded metal and other forms of reinforce- 
ment for floor construction, and for this purpose it is 
welladapted on account of light weight. Its porosity 
makes it a poorconductor of heat and permits the driv- 
ing of nails. Only hard and thoroughly burned cin- 
ders should be used, and the concrete must be mixed 
quite soft so as to require but little tamping and to 
avoid crushing the cinders. Cinder concrete is much 
weaker, both in tension and compression, than stone or 
gravel concrete, and for this reason admits only of 
light reinforcement. 


BOOKS RECEIVED. 


PRACTICAL PATTERN MAKING. F. W. Barroows. 326 
pp. 7x5in. 148 Illustrations. Cloth. Price $2.00, 
The Norman W. Henley Pub. Co., New York. 

It requires the reading of but a few pages to disclose 
the fact that the writer is a practical mechanic, is well 
posted as to the best methods of using the tools and 
materials for pattern making, and knows what is good 
practice in design and construction. The occasional 
sarcastic flings at other equally competent workers and 
writers in this field is rather likely to give the reader 
an unfavorable impression of whatis really an excel- 
lent book. The examples of different kinds of pattern 
work are well selected, the advantages of a given 
method of construction plainly stated, accompanied by 
considerable general] information. A system for mark- 
ing and recording patterns is given which would be of 
much value if adopted by shops having any consider- 
able number of patterns to store, and which are liable 
to be wanted at frequent intervals. 


GaAs, GASOLINE AND OIL ENGINES, INCLUDING PrRopUC- 
ER GAs PLANTS. Gardner D. Hiscox, M. E. 442 pp. 
9x5}in. 351[llustrations. Cloth. Price $2.50 net. 
The Norman W. Henley Pub. Co., New York. 

The rapid development of gas engines during the 
past few years has necessitated the re-writing of this 
book, of which this is the 15th edition. Being much 
enlarged, and the revision so comprehensive, required 
new plates, and the result reflects much credit upon 
both author and publisher. The engineer or operator, 
and especially the repair man, must of necessity be 
familiar with the design and construction of the lead- 


ing types of engines, and unless exceptionally situ- 
ated, would find it difficult to acquire this knowledge 
as easily as he can by a study of this book. 

The general theory and design are comprehensively 
treated in the first eight chapters; the several parts are 
taken up inthe following seven chapters; particular 
types, including automobile, measurement of power 
and testing take the next five chapters; marine and 
bicycle motors the two following; kerosene, oi] and 
distallate motors follow, concluding with a lengthy 
chapter devoted to producer gas and its production. A 
list of patents granted since 1875, and the names os 
builders of all types in the United States and Canada 
complete the book, making it very comprehensive and 
of the greatest value to anyone desirous of taking up 
the study of internal combustion engines. 


AN ELEMENTARY TEXT Book OF THEORETICAL ME- 
CHANICS. George A. Merrill. B. S. 267 pp. 8x5} 
in. 168 Illustrations. Half leather. Price $1.50 


American Book Co. New York. 

The time is coming when Mechanics will not be 
taught in the upper classes as a part of the course in 
Physics, but as this will in many schools require a rad- 
ical readjustment of the curricula, it will remain for 
those schools fortunate in having progressive direc- 
tors to lead the way, prove the desirability of such 
separation of studies, and the advantages to the pupil. 
This book has been written in accord with this idea, 
and provides an excellent course for pupils of upper 
classes expecting to later take a technical college 
course. No knowledge of calculus is required. A suffi- 
cient number of examples are given tothoroughly illus- 
trate each topic. 


In 1867 John O’Reilly, a trader in South Africa, 
stopped for the night at the house of a farmer. 
He noticed that the farmer’s children were playing 
with some pebbles they bad found in the river. 
O’Reilly took one of the pebbles to Cape Town where 
an authority called it a diamond of 22} carets and paid 
him $3000 for the stone. The farmer at whose house 
O’ Reilly stayed remembered that he had seen an enor- 
mous stone in the hands of a Kaffir witch doctor, and 
from the Kaffir he traded his entire live stock for the 
stone and afew days after sold it at Cape Town for 
$56,000. This diamond was afterwards known as the 
famous ‘‘ Star of South Africa.’’ It weighed 84} carets 
in the rough and wasa stone of unsurpassed brilliancy. 
This was the beginning of the South African dia- 
mond mining, for less than a few months 15,000 per- 
sons were prospecting. 


The total value of all diamonds mined and sold to 
date is placed by an authority at $1,100,000,000, and of 
this vast sum that one-third of the amount represents 
the purchases of citizens of the United States. 
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A VILLAGE TELEPHONE EXCHANGE. 


LAWRENCE V. STEVENS. 


II. House Instruments and Switchboard. 


In canvassing the town for subscribers the manager 
has secured 19 signatures, and eight more citizens 
have signified their willingness to subscribe as soon 
as operations are begun. The list is as follows: 

John Sherman, Depot Street; John Dennett, Supt. 
of Schools, Depot Street; Ezra Robbins, elevator 
owner, Burrill Road; Hyde Bros., chair factory off 
Depot Street; Chas. C. Hyde, residence cor. Parker 
and Depot Streets; Ellis, Towne & Co., general store, 
Depot Street; Acme Furniture Co., off Depot Street; 
Arthur Field, farmer, Parker Street; Phippen Bros., 
milk farm, Parker Street; Jefferson House, Richard 








AMATEUR WORK readers will be better able to follow 
the trend of these articles if each name and address is 
checked off onthe map given in last month’s issue as 
these locations will be referred to many times during 
the progress of the work. 

It will be observed that the town has been pretty 
well covered, and that wires will have to be placed on 
every street in town, but in certain cases over private 
ground to save wire expense. 

As the purpose of the company is to supply tele- 
phone service at a minimum of expense and labor, it is 
decided to utilize all substantial trees on the highways, 





House INSTRUMENT—OPEN TND CLOSED. 


Watson, proprietor, Parker Street; Jefferson House 
stables, Parker Street; Selectmen of Jefferson, Town 
Hall, Main Street; Archibald Cross, blacksmith, Cross 
Street; Dennett Bros., saw mill, River Street; Alex. 
Harper, retired, Cross Street, cor. River; Cole estate, 


general store and P. O., Main Street; Marshall poultry 


farm, Marshall Street, between Center School and Riv- 
er Street; Oscar Turner, residence, Polk Street; Dr. E. 
B. Plummer, Polk Streét, cor. Marshall. 


where possible, a proposition which would not meet 
with approval in many larger communities, but quite 
worthy of introduction in Jefferson, where the trees 
furnish an unusual opportunity for such practice. As 
to line construction, it is deemed advisable to secure 
the services of oneable telephone construction em- 
ploye to supervise the undertaking, and thus lessen 
the possibilities of error. Itis an easy matter to se- 
cure the services of such an expert through the medi- 
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um of the supply house furnishing the stock of instru- 
ments and fixtures, and such procedure will always be 
found cheapest in the end, even though the wages 
paid for expert help seem somewhat high. One capa- 
ble foreman can direct the work of adozen inexperi- 
enced hands in stringing wire, setting poles, and the 
the like, the gang of men thereby accomplishing more 
in two days than they could in a weekif alone and un- 
aided. 

















In the selection of equipment for the central office 
and the sub-stations, the merits of several makes of 
apparatus have been carefully looked into, in several 
cases it being difficult to discriminate between them, 
but in view of the fact that one system provides means 
of signalling between parties on the same party line, 
without operating the drop signal at central, a pur- 
chase of twenty complete sets of subscribers’ instru- 
ments of the wall type, and a 50 line switchboard 


Se ee | Se 


Switch Boarp—Front AND REAR VIEWS. 


Such poles as are required at street corners may be 
cut in the nearest timber section, from which they 
can be purchased. 

The Jefferson central office is at the general store at 


the center. Provision is made for the switch-board in 
a corner near the Post Office section and book-keeping 
desk, where it is convenient for the clerks to answer 
the calls. This matter of having the calls answered 
by several, appears toa certain extent primitive and 
unbusinesslike, but thecalls will be few and far be- 
tween at first. Should the business increase sufficient- 
ly, a permanent operator may be stationed at the 
switchboard, at least during the busiest part of the day. 


equipped for this service, is assumed to have been 
made. 

The subscribers’ instruments are of thetype known 
as 5-bar, 1600 ohm bridging, with a push button in- 
stalled on each set, sothat inturning the generator 
the ringing current may be sent grounded or metallic 
upon the line. When ringing central, the push button 
is pushed while ringing, which rings through one side 
of the ground, thereby calling central without ring- 
ing any of the bells on the line, and in ringing vari- 
ous calls on the line the button is left normal, the 
subscriber turning the generator as usual. This 
feature eliminates a portion of the ringing on each 
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line and also permits parties desirous of transacting 
much business together to locate on the same party 
line. : 

A sketch of this circuit may not be out of place, as 
the engraving of the instrument shown in this article 
does not illustrate the push-button feature, which is at 
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the left onthe bell box. Apparatus of this type is set 
up by special arrangements with the factory. 

The price of each subscriber’s outfit is $11.25 net 
in quantities of 25. The instrument is similar to 
the conventional Bell type of wall set, with trans- 
mitter fitted to an extending arm, generator above 
and batteries in the box below. The metal work 
is nickel and black enamel. The woodwork is oak 
or mahogany, as preferred. In the cut of the in- 
strument wet batteries are shown. It is the general 
opinion of telephone men of today that the dry bat- 
tery answers all] the requirements, and in the Jefferson 
installation, where maintainance expense must be cut 
to a minimum, the wet type of cell will be replaced 
with the dry. 





A VARIABLE RESISTANCE SET. 
WARREN S. PRESTON. 


In wireless telegraph experiments there is occasion- 
al need of a variable resistance to be introduced in the 
different circuits, especially in the coherer and relay 
circuit, where it is necessary to balance the amount of 
current flowing through the coherer so that the relay 
will not be energized until the filing structure in the 
coherer chamber is broken down by the in-coming 
wave. In building such a piece of apparatus it is ad- 
visable to provide for other uses besides wireless tele- 
graphy, so that the outfit may be of general use in the 
laboratory. 

The first detail of construction is a box-like base, the 
top for the switches and sliding resistance, and the in- 
side forthe fixed resistance coils. This is made of ma- 
hogany or other well seasoned stock, size 10 x12 in. 
and jin. thick. The sides should be 2in. deep. A 
bottom is not necessary, but may be provided. The 


genera) design of this base is given in the illustration. 

In winding resistance coils, it is customary to wind 
two wires at one time joining the two wires at one end, 
thereby making a non-inductive circuit. Ina small 
resistance it has been the writer’s experience that this 
provision is hardly necessary, and in the lower resis- 
tances of this set this theory will be disregarded. 

It isa very simple matter to estimate from an au- 
thentic table of wire resistance the approximate num- 
ber of inches of any gauge of wire necessary to give a — 
desired resistance, and the finer the wire used for the 
purpose, the greater the latitude in cutting to meas- 
ure without affecting the resistance. In these days of 
improved wire-drawing machinery, wire of all gauges 
is drawn exactly true and even, but it is not feasible to 
figure entirely by these gauge tables, because no two 
manufacturers use the same metallic formula for their 
wire stock, consequently 36 inches of one maker’s No. 
36 wire might measure one whole ohm more resistance 
than another’s. 

It will therefore be necessary to provide for this va- 
riance by using one brand of No. 36 single cotton cov- 
ered wire for the whole instrument. The American 
wire gauge tables give the resistance of this gauge as 
414 ohms per thousand feet or 2.4217 feet to the ohm. 

Asfew amateurs are provided with instruments at__ 
home for measuring 2.48 feet of this wire to this scale, 
the amateur should visit or correspond with some 
school, college or private laboratory in regard to this, 
giving them an unstretched sample of the wire to test. 
In about 20 different brands of No. 36 magnet wire 
tested by the writer, very little variance was noted in 
the length of wire giving one ohm, but of course in 100 
feet a decided difference was noted. 

One interesting detail in this connection, is the rela- 
tion of wire gauge to resistance. For example, a wire 
3 sizes larger than another will have twice the sectional 
area and one-half the resistance for equal lengths. 
Reference to any table will prove this. A No. 36 wire 
contains 25 circular mills sectional area and measures 
414 ohms to the 1000 feet while No. 33is 50 circular 
milJls and measures 206.99 ohms to the 1000 feet. 

Our first resistance coil will be one ohm, and one of 
the simplest forms to wind upon isthe ordinary thread 
spool. The exact length should be found by measur- 
ing with an accurate resistance test set, but 2.42 feet 
will prove very close. This wire should be wound 
neatly upon the spool with two inches free at each end 
for soldering connections. The next resistance will be 
10 ohms and will consist of 24.22 feet of wire. The 
third resistance will be 25 ohms and consist of 60.55 
feetof wire. The fourth resistance will be 160 ohms 
and consist of 242.17 feet wire. 

These 4 coils are mounted in the base box with wood 
screws placed in the holes in the spools. Two binding 
posts are placed at one side of the base board, anda 
connection clip and connection cord attached to each, 
asin sketch. Five pins or heavy brads are driven 
through the base board a half inch or so, leaving about 
one-quarter of an inch exposed at the top. To the bot- 
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tom of each pin is soldered wires from each coil in this 
fashion: Commencing at the right, the outer end of 
the 1 ohm coil is soldered to one brad. The other end 
is joined with the first end on the 10 ohm coil and 
both soldered to pin or brad No. 2. The other end of 
the 10 ohm coil is joined to the first end of the 25 ohm 





1, + 


sistance of which per foot must be ascertained from 
the manufacturer, as this wire is drawn to all percent- 
ages and hardly any two brands will measure the same. 

Thirty feet of this wire is fastened by one end to a 
pin driven into the base board and is then tightiy 
strung back and forth across the base board around 





























coil and both joined to the brad No. 3, etc., etc. The 
last terminal is soldered toa final brad. It will be 
seen that by means of theclip arrangement any one 
or all of these coils may be introduced in a circuit by 
just clipping on to the brads. The combined resist- 
ance is 136 ohms. 

Provision may now be made fora single wire re- 
sistance of No. 36 bare German silver wire, the re- 


wooden pegs made of 4 in. dowelling set into the base 
board, as in sketch. The extreme end of the wire is 
soldered to another flexible cord and clip, with this 
wire resistance the exact resistance of which per inch 
has been ascertained, and the coils, any combination 
of resistances may be connected up to balance the co- 
herer circuit, thereby adding greatly to the efficiency 
of the apparatus. 


A SIMPLE RELAY. 


OSCAR N. DAME. 


Among my possessions was a bell ringer coil, about 
8 in. long, with outside diameter of one inch and core 
diameter 2 of an inch. Originally the coil, or electro- 
magnet, as it may be better called, had been a part of 








a 1000 ohm telephone bell, making the resistance of 


this single winding just 500 ohms. At one end the 
core was drilled andtapped for an 8-32 machine screw. 
It was a very simple matter to likewise drill into th 


other end and tap fora similar screw. This being 
done, two pieces of soft steel rod, 1 inch long, % wide 
and% thick were formed by drilling and filing into 
the shape as shown in Fig. 1. A third piece of similar 























stock was next fashioned into an armature, as in Fig. 
2, with small holes drilled at each end near the bot- 
tom, into which pieces of polished steel wire were 

_with about }in. projecting. These wire tips 
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fitted freely into the slots in the heads of two heavy . 
brass wood screws which were very appropriate for the 
purpose, as they could be set into a base board with- 
out difficulty. 

Exactly in the middle, and close to the top edge of 
this armature, was affixed a small silver tip or contact 
point soldered to a strip of stout brass, shaped like 
Fig. 4 and inserted between the armature and the coil, 
half way between the two magnet poles. In assem- 
bling these parts a brass peg was driven into the base- 
board, to which was fastened, by a silk thread, a small 
closed spring of the type generally used on relays, to 
keep the armature clear of the magnets when the relay 
is not energized. 

The sounder circuit was completed by soldering a 
wire to one of the wood screws supporting the arma- 
ture, and a second wire to the contact strip between 
the pole pieces. The two terminals of the magnet it- 
self were brought to binding posts at one end of the 
baseboard. 

In testing with this relay it was found to be fully as 
sensitive as many of the two coil type which the writer 
has tried in wire telegraphy, and the apparent sensi- 
tivity of the device seems to warrant its use in such 
simple wireless experiments as the amateurmight care 
to indulge in at small cost. In fact, the actual cost of 
the entire outfit was but a few pennies, not counting, 
of course, the bell ringer coil, which would have cost 
approximately $1.25 at the supply house. Even with 
this expense, the results make the building worth 

while. Following the design here given, the amateur 
could construct his own magnet out of ~ stock and 
wind on as little or as much wire as he chooses, ac- 
cording to the uses to which the relay will be put. Al- 
together it isthe simplest practical relay the writer 
has ever used. 


CORRESPONDENCE. 


No 119. FREDERICKTON, N. B., Dec. 6, ’05. 

I would like very much to have you answer the fol- 
lowing questions: 

Is there any process for restoring the transparency 
to old tracing cloth that has become semi-opaque by 
being kept in a damp place, without interfering with 
the tracing in India ink already On its surface ? 

Isthere any cheap method of photo-engraving for 
amateurs? Can you tell me how it is done or give me 
the name of some book on the subject ? G.S. M. 

Inquiries at several large drafting rooms fail to give 
any process for restoring the transparency of tracing 
cloth which has become opaque with age. This trouble 
seems to be inherent with the cloth, whether utored 
in a dry or damp place, and does not affect the print- 
ing qualities, other than to make it somewhat slower. 

Photo engraving requires quite an elaborate outfit 
as well as considerable experience and skill. The pro- 


cess is not one which can;be taken up to good advan- 
tage by amateurs. For books upon the subject apply 
to Spon & Chamberlain, 125 Liberty Street, New York. 


No. 120 WHEELING, W. VA., DEC. 7, ’05. 

What is atime-lock, as used on large vault doors, 
and is one easily made ? 

How can I quickly magnetize some hard steel rods? 

G. We. 

A time lock isa clockwork device placed on a vault 
or large safe door for protective purposes. Contrary 
to the general opinion, with a time lock it is not neces- 
sary to open a safe at a certain moment only, but the 
clock is set to permit the opening of the door at so 
many hours and minutes after the time the door is 
closed, aud not before, and at that time the mechan- 
ism operates, but if the custodian of the vault does 
not wish to open the doors at that moment, he may do 
so ata later period. As time locks involve considera- 
ble intricate gearing, home manufacture, except on an 
experimental basis, is not advisable. 

Wind 6 layers of 100 turns each of No. 20 cotton cov- 
ered magnet wire on a mailing tube into which a rod 
will readily slip. The current from two or three dry 
or wet batteries should permanently magnetize the 
rods if the circuit is kept closed for 10 minutes. 


No. 121. HAGARSTOWN, PA., Dec 12, ’05. 
Will you kindly answer the following questions: 
Why will an induction coil not work on an alternat- 

ing current if the voltage is lowered to that of direct 

current suitable for the coil, and the vibrator is fas 
tened against the end of the core so that it will not 
move? 

What size spark should a coil give which is 1 in. di- 
ameter, 8 in. long, the primary having two layers No. 
14 wire, and the secondary 2} pounds No. 24 wire? 

H. Bi M.,ie: 

An induction coil properly constructed for a direct 
current with vibrator, should operate on an alternat- 
ing current if the vibrator is secured as stated. Care 
should be taken to make sure that the current is not 
in excess of the capacity of the primary winding, oth- 
erwise it will be very likely to burn out. One difficulty 
in using an alternating current taken from a lighting 
circuit is that the frequency is so high that, unless a 
coil is constructed especially for use on such a circuit, 
the reversals of current are toe rapid to permit the 
secondary being fully influenced by the current in the 
primary winding. 

A coil with the dimensions and windings mentioned 
will give only a sma!l spark, even if a condenser be 
used, owing to the large size of wire in the secondary 
winding. See specifications for coils in the October, 
05, number. 


No. 122. MINNEAPOLIS, MINN., Dec. 10, ’05. 

In the November, ’05, number is an article on rush 
chair seating. fam interested in that work, but am 
handicapped on account of the lack of material. I 
endeavored to secure the rushes inthis city, but no 
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one carriedthem. If youcan inform me where such 
rushes are to be obtained you will] greatly oblige. 
: E. J. P. 

The rush seating of chairsis no longer a common 
pursuit, having been superseded by cane seats which 
are more quickly and cheaply made. For this reason 
rushes are not now obtainable of dealers, but must be 
prepared by the users during the season before they 
get brown and brittle, as the twisting into rope re- 
quires that they be strong and flexible. An article on 
this subject will be published if obtainable. 


Ne. 123. OmAHA, NEB., Dec. 13, 05 

Referring to the article on “ Induction Coils ’’ in the 
Oct. °05, number, will you please give me the gauge 
of the primaryand secondary wire in Brown & Sharpe 
gauge for aljin. spark coil. As I understand the 
above mentioned article, the gauges specified thercin 
are English gauges and vary from the American. 

W. H. H- 

The B. & S. gauge No. 32 is nearly identical with the 
English gauge No. 36, but if No. 36 American gauge be 
used, a superior coil will resultthan if the equivalent 
gauge to the English is taken. The gauge used forthe 
primary winding depends upon the source from which 
the current is taken. If dry cells are used, the pri- 
mary should have three layers of No. 14 or 16 gauge. 
If astorage battery, two layers of No. 12 gauge will 
answer. 


No. 124. RoBINsoN, ILL., JAN. 21, ’06. 

I would like to know if ordinary cast iron would do 
for the field castings of an 8 light dynamo of the Edi- 
son type. S. M., JR. 


The efficiency of the field castings of a dynamo is de- 
pendent upon the metal used. A hard cast iron is the 
lowest, soft gray cast iron next, then annealed iron; 
wrought iron and steel being the best. The dimen- 
sions of the fields are determined from the grade of 
metal used, and specifications calculated for steel 
would not answer for a metal having less permeability 
as cast iron. 

The specifications which you have should state what 
metal the designer intended should be used in the 
fields. 


No. 125. ATHOL, Mass, Desc. 26, ’05. 

Will you please inform me how to fill a barometer 
tube so as to avoid having small air bubbles in the 
mercury ? 

How far apart should the balls be of a spark coil 
rated as one inch spark ? 

Where can the filings for a wireless coherer be pro- 
cured, and how are they mixed? aoe. 

In filling a barometer tube so as to avoid air bubbles, 
hold it at a lew angle, put in the mercury with a small 
syringe such as are used to fill fountain pens, letting 
the mercury out slowly. As the tube becomes filled, 
raise the open end until at the last it is held vertical. 
Even then air bubbles are likely to be found in the 













































mercury. These are removed by placing the closed 
end of the tube on the toe of the shoe and shaking the 
tube up and down rapidly but not too violently. This 
will slowly werk the bubbles to the top. 

The balls of a spark coil rated as one inch, should 
pass a spark at a distance of one inch, but it will prob- 
ably not be a very fat spark at that distance. When 
using coils fur sending “‘ wireless’? messages, no mat- 
ter what their rated spark capacity, they are separ- 
ated only about in., a fat intense spark being what is 
desired. 

Filings can easily be made from nickel and silver 
coins by filing them overa sheet of white paper with 
a quite coarse file, free from oil. The coins must also 
be cleaned before filing, and the filings must not be 
touched by the hands. Any dustis blown off by a 
bellows or fan, but not by the breath. 


No. 126. Westmount, P. Q., Dac. 24, 05. 
Inthe July,’04, number is given a diagram for wir- 
ing a call bell telephone having an induction coil. I 
have wired a couple of ’phones after that diagram, but 
they do not work properly. The signalling part works 
O. K., but the talking part does not, when <he instru- 
ments are connected. There seems to be a ‘‘short’, 
somewhere. May I trouble you to let me know wherein 
the trouble may be, outside of bad connections ? 
¥. H. T. 


The trouble lies in the wiring diagram, which was 
correctly given inthe March, ’03, number. This has 
been mentioned several times in these columns, but 
was probably overlooked. A change in one wire is all 
that is necessary to make the difference between suc- 
cess and failure. 





‘*Liquid chalk’’ is a handy thing to have onthe 
bench where there is much work to lay out on castings 
or sheet iron. The ‘liquid chalk’’ is a mixture of 
chalk, glue and water. Take a pint can and powder 
enough chalk to fill two-thirds of it; add clean hot 
water until the can is almost full, and then add about 
two tablespoonfuls of liquic glue and mix thoroughly 
whileitis hot. This is much more handy than solid 
as it can be put on with a brush in the same way as 
paint. It will not rub off in handling, and gives a nice 
surface to workon. The chalk must be powdered very 
fine or it will be rough when dry. 





The use of ore of magnetic sand found on the north 
shore of the Gulf of St. Lawrence will be attempted, 
this having been made possible by a method of remov- 
ing the titanium, and concentrating the sand} until it 
assays 80 per cent. metallic ore. However, the mag- 
netic sand cannot be convenientfy used as ore until a 
successful method of briquetting it has been discov- 
ered. 





